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SECTION 1.0
INTRODUCTION

Pursuant to the requirements of Contract DACW57-96-D-0009, Task Order 10, the U.S. Army Corps

of Engineers Portland District (CENWP) requested that engineering services be provided by Tetra

Tech, Inc. to conduct a site inspection of the abandoned Bradford Island landfill, located at the

Bonneville Lock and Dam Project in Cascade Locks, Hood River County, Oregon. The purpose of the

site inspection was to determine if historical disposal practices at the landfill had adversely impacted the

environment and, if so, to determine if removal or other remedial actions would be necessary, or if

further investigation is required.

Site inspection activities at the Bradford Island landfill site included collection of surface soil, subsoil,

and groundwater samples. Samples collected during the site inspection were obtained from test pits

excavated using a backhoe, and from borings and groundwater monitoring wells installed using hollow

stem auger drilling techniques. An attempt was also made to collect sediment samples from the

Columbia River adjacent to the landfill site. However, no sediment was present in the areas identified

for sample collection during repeated sampling attempts. A visual survey for the presence of

groundwater seeps on the steep shoreline adjacent to the landfill site was also performed during the site

inspection field investigation.

This site inspection report has been prepared to summarize the field activities conducted at the site

during August and September 1998, and to document the results of the associated soil and groundwater

sampling and analytical program. This document includes a comparison of the analytical results

obtained with selected risk-based screening levels, and with the applicable or relevant and appropriate

requirements (ARARs) that have been preliminarily identified for the site.
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SECTION 2.0
PROJECT DESCRIPTION

Bradford Island is part of the Bonneville Lock and Dam Project, within the Columbia River which

forms the border between the states of Oregon and Washington in the project area (Figure 1). The

landfill site is in the northeast corner of Bradford Island and is located within the State of Oregon. The

site is within the southwest quadrant of Section 22, Township 2 North, Range 7 East, Willamette

Meridian; and is not currently used as a part of the routine operation of the Bonneville Lock and Dam.

Based on historical information available regarding disposal activities at the site, four main areas of

concern have been identified (Stampe 1996; see Figure 2). These areas of concern include:

• A concrete pad on the southern edge of the landfill site that was used as a pesticide

mixing area and to rinse articles containing pesticides;

• A number of trash pits located within the landfill site that are believed to have been filled

with mercury vapor lamps, oil and grease from the dam turbines, grease from the wicket

and spill gates, and paint-related wastes including solvents;

• The sediments adjacent to the bank of the Columbia River east of the landfill site that was

reportedly used for storage and disposal of 5-gaIlon buckets of spillway gate grease,

switch gear, and various cables;

• The sediments adjacent to the bank of the Columbia River north of the landfill site where

scrap metal including pipes with lead-based paint, pneumatic and hydraulic equipment,

and insulators that possibly held residual polychlorinated biphenyl (PCB) -containing oil

were reportedly disposed.

The following sections summarize the physiography, geology and hydrology, site history, and previous

investigations associated with the landfill site. The discussions regarding site physiography, geology,

and hydrology have been developed by the CENWP (COE 1998).
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2.1 PHYSIOGRAPHY

The former landfill site is located on Bradford Island within the Columbia River. The site is located

near the northeast (upstream) corner of the island and is within 100 feet of the Bonneville Pool

(Figure 3). The ground surface of the landfill site is rather flat at an approximate elevation of 110 feet

above mean sea level (msl), with a slight slope toward Bonneville Pool (minimum elevation 70 feet

msl). Toward the pool on the east and north sides of the landfill site, the ground surface becomes steep

and drops rather abruptly to below pool level. To the south and southwest the ground surface rises

moderately to steeply toward the center of the island. Surface runoff from this area tends to run into

the landfill site.

2.2 GEOLOGY AND HYDROLOGY

Bradford Island consists of a heterogeneous assemblage of alluvial and land slide materials that have

been deposited in a deep bedrock channel within the Columbia River. Bedrock beneath the island is

generally deeper than elevation minus 100 feet msl. Much of the east end of the island, where the

landfill is located, is underlain by a single or several very large slide blocks of Eagle Creek Formation

materials. The slide blocks are part of the Tooth Rock Landslide located adjacent to the area on the

Oregon side of the river.

2.2.1 Bedrock and Significant Rock Units

Bedrock beneath the land fill site consists of stratified volcaniclastic rocks, informally referred to by the

COE as the Weigle formation. In geologic literature, the Weigle formation is considered to be part of

the Ohanapecosh Formation, and more recently part of the Stevens Ridge Formation. The Weigle

formation was originally defined and divided from the Eagle Creek Formation in 1960. Before 1960,

the Weigle formation was included within the Eagle Creek Formation. The Eagle Creek Formation

described by Holdredge (Holdredge 1937), includes both the present day Eagle Creek Formation and

the informal Weigle formation.
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Figure 3

U.S. Army Corps of Engineers
Topography and Piezometer Location Map

Bradford Island Landfill Site
Cascade Locks, Oregon
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Significant bedrock units within the Bonneville Project area include: 1) the Weigle formation which is

the oldest and stratigraphically the lowest unit exposed in the Columbia River Gorge; 2) the Eagle

Creek Formation which unconformably overlies the Weigle formation; and 3) the Columbia River

Basalt Group which disconformably overlies the Eagle Creek Formation. Only the Weigle formation

makes up the bedrock beneath the site. The other units are significant in forming large slide blocks and

slide debris within the overburden beneath Bradford Island.

2.2.1.1 Weigle Formation. The Weigle formation makes up the bedrock beneath the landfill site. The

Weigle formation also makes up the foundation rock for the spillway dam and second powerhouse and

has been traced across the valley floor in exploratory bore holes. The Weigle formation is late

Oligocene in age and consists of locally derived volcaniclastic materials which have been subaqueously

deposited. Approximately 2/3 of the clastic materials which make up this formation were originally

deposited as fine grained volcanic glass. The remaining 1/3 of the clastic materials were predominantly

larger sized lithic fragments. The lithology of the Weigle formation consists of interbedded mudstones

(that make up the bulk of the formation), siltstones, sandstones, and minor conglomerates.

Stratification within the Weigle formation is extremely varied and discontinuous. Bedding thickness

can range from less than 0.1 inch to greater than 20 feet. Individual beds generally cannot be traced

laterally more than a few hundred feet. Bedding contracts are variable, ranging from sharp and planar

to gradational and indistinct.

The Weigle formation is considerably altered. This alteration is manifested by the devitrification of

volcanic glass. The volcanic glass which originally made up the bulk of the fine grain size fraction of

the rock has been completely altered to a dominantly clay mineral assemblage. The alteration of the

Weigle formation makes it very susceptible to slaking. This alteration has also made the Weigle

formation relatively impermeable. The upper foot of so of the Weigle formation is generally altered to

a high plasticity clayey silt [Unified Soil Classification System (USCS) designation MH] to a low to

medium plasticity clay (USCS designation CL) that tends to form a water tight rind. Moreover, faults

and shear zones within the Weigle formation have generally produced clay gouge zones that render

these discontinuities nearly impermeable.
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The Weigle formation has been significantly disturbed. This disturbance is manifested by folding and

faulting. Bedding strikes generally trend to the northeast and north, and dip from 5 to 20 degrees to

the southeast and east. Faults and shear zones observed in the foundation of the second powerhouse

generally follow two trends: 1) strike to the northwest and dip moderately to steeply to the northeast;

and 2) strike to the northeast and dip gently to moderately to the northwest. Up to 20 feet of

displacement has been noted on the faults. The disturbance noted in the Weigle formation does not

continue into the overlying Eagle Creek Formation implying that the disturbance occurred before the

deposition of the Eagle Creek Formation.

Within landslide deposits, Weigle formation materials can form blocks and slide debris. Weigle slide

debris generally consists of soft to dense plastic matrix material that is impermeable. Lithic clasts from

the Weigle formation or other formations can be included. The basal zone of the Tooth Rock

Landslide consists of an approximately 60-foot thick zone of sheared Weigle formation. This material

is generally dense and impermeable.

2.2.1.2 Eagle Creek Formation. The Eagle Creek Formation unconformably overlies the Weigle

formation, and is exposed on the Columbia River Gorge walls above the river level. The Eagle Creek

Formation is present only on the Gorge walls and not across the valley floor of the Gorge. This rock

unit is significant to the site because large detached blocks and debris of Eagle Creek Formation

materials are present in the landslide deposits that underlie Bradford Island. In 1961 and 1970, the

Eagle Creek Formation was redefined to distinguish it from the underlying Weigle formation. The

Eagle Creek Formation is a series of "volcanic conglomerates, sandstones and tuffs". The major

distinctions between this formation and the Weigle are the coarser grain size, and the lack of alteration

and disturbance. Volcanic glass that makes up a significant constituent of the Eagle Creek Formation

remains relatively fresh and unaltered. Bedding dips are generally near horizontal, and no significant

faulting or discontinuities are present. Most of the rock types are volcanic conglomerates which

contain angular boulder and cobble-size rock fragments in a matrix-supported groundmass of fine

gravel to coarse sand size pumice and/or scoria. True ortho-conglomerates and sandstones are present

in lesser amounts. Fine-grained rock types which make up the bulk of the Weigle formation are rare in

the Eagle Creek Formation.
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Within landslide deposits Eagle Creek Formation materials form slide blocks and slide debris. Slide

debris of Eagle Creek Formation generally has a granulated non plastic matrix that is somewhat

permeable. Slide debris zones between slide blocks can be connected hydraulically to adjacent

aquifers. Water levels within these zones will generally be higher that that of the adjacent aquifers

implying limited permeability along these features.

2.2.1.3 Columbia River Basalt Group. The Columbia River Basalt Group disconformably overlies the

Eagle Creek Formation. The Columbia River Basalts form the prominent cliffs within the Columbia

River Gorge. This unit makes up bedrock only on the Gorge walls and not across the valley floor.

However, large slide blocks and debris from this unit are present within the landslide deposits that

underlie the landfill site. The Columbia River Basalts generally make up flat-lying beds that show no

disturbance or alteration. The Columbia River Basalts consist of mostly fine-grained, dense rocks.

These rocks are cut by numerous primary cooling discontinuities that range from columnar jointing to

brickbat jointing.

Within landslide deposits, the Columbia River Basalt can form blocks and slide debris. Slide debris

generally consists of angular rock fragments of cobble and larger sizes with voids between. This

material can be highly permeable.

2.2.2 Overburden

The overburden assemblage beneath Bradford Island is a heterogeneous assemblage of two major

landslide deposits; river alluvium and mixtures of river alluvium and slide materials. This assemblage

varies along the length of the island. The upstream end of the island where the landfill is located is

dominated by large landslide block(s) from the Tooth Rock Landslide. This landslide forms the oldest

surficial (overburden) deposits at the site, and are the most significant unit at the site. Following the

Tooth Rock Landslide, alluvial materials have been deposited around the block(s) particularly in the

downstream direction beneath the bulk of Bradford Island. These deposits are in turn covered by

another landslide, the Bonneville Landslide that occurred between 400 and 800 years ago. This

landslide deposit is in turn buried beneath additional alluvial materials.

2.2.2.1 Tooth Rock Landslide. At the upstream end of the island, in the vicinity of the landfill site,

the island is dominated by large Eagle Creek slide block(s). These blocks are part of the Tooth Rock
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Landslide that originated from the Oregon side of the Columbia River Gorge. Exploratory data

collected over the last 60 years at the site indicates that these blocks and the incorporating Tooth Rock

Landslide directly overlie bedrock in this area. The Tooth Rock Landslide occurred during the last

great ice age when sea level was as much as 450 feet lower than its present level, and the Columbia

River valley floor as much as 200 feet deeper than its present elevation. Great floods occurred at this

time that stripped most of the surficial deposits from the walls and floor of the Gorge. These floods

and the removal of buttressing surficial materials from the Gorge walls were instrumental in the failure

of the Tooth Rock Landslide.

The Tooth Rock Landslide is a large rotated rock block failure in which the failed rock units were more

or less passively transported on a thick failure arc of granulated Weigle formation that cut deep into the

Weigle formation. Movement on this landslide was restricted by several igneous intrusions at the toe of

the slide. These intrusions allowed the landslide to rotate but prevented the rotational movement from

transitioning to lateral movement. The original rock units have been displaced both vertically and

horizontally by rotation, but except for the basal shear zone of granulated Weigle formation materials,

the materials within the slide generally remain rock-like.

2.2.2.2 Post Ice Age Alluvium. Downstream of the exposed Eagle Creek slide blocks and overlying

the bedrock-rock block contacts, alluvial materials are present that represent the aggradation of the

Columbia River Channel following the end of the ice age. The alluvial materials near the bedrock

surface generally contain a relatively high percentage of materials eroded from the landslide deposit.

The percentage of slide materials generally decreases upwards. The alluvial materials are generally

open and very permeable sand and gravels and form an aquifer beneath all but the upstream part of

Bradford Island.

This unit does not extend upstream beneath the land fill site. However, this unit is in direct contact

with the large Eagle Creek slide block that underlie the site. Slide debris zones between blocks are

considered to be hydraulically connected to this unit which influences the water level encountered in

the debris zones.

2.2.2.3 Bonneville Landslide. Approximately 400 to 800 years ago, a large run out landslide

occurred on the Washington side of the Gorge adjacent to the present day Bonneville Lock and Dam
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Project. This landslide, known as the Bonneville Landslide, flowed across the Columbia River valley

floor and against the Oregon side and formed a temporary debris dam that impounded the Columbia

River. A relatively thin layer of slide debris from this landslide covered the project area and formed an

impermeable layer over the pre-landslide alluvial materials. This unit has been partly eroded from the

Bradford Island site. It is not present at the landfill site.

Shortly following the landslide, the river breached the debris dam. It is unknown how high the

impounded waters rose before the breach occurred. The COE estimates the lake elevation could have

been as high as elevation plus 180 feet msl. It is expected that the resulting flood swept over and

around the Tooth Rock Landslide blocks removing any traces of the Bonneville Landslide deposit and

partly eroding the blocks. The flood also eroded materials from the debris dam, and transported and

redeposited the materials downstream in the Bonneville area and up to 4 miles downstream forming a

large deltaic fan deposit that originally spanned the entire valley floor. Particle sizes are expected to

vary with distance from the debris dam. Near the site of the debris dam (i.e., upstream of the

Bonneville Lock and Dam Project) the largest blocks are expected to have dropped out as the energy

level of the flood progressively decreased. Rock blocks to 20 feet in dimension have been encountered

in this unit at distances of up to 2 miles below Bonneville Dam. The lower parts of this unit contained

the greatest amounts of slide debris and are relatively impermeable. The upper part of this unit grades

into more typical alluvial deposits and the terraced surfaces in the area.

The original pre-landslide channel existed to the north of the present day Bonneville Lock and Dam

Project area. The breach occurred to the south near the Oregon side of the Gorge, and permanently

changed the course of the river in this area. During and following the deposition of the deltaic deposit

the river eroded numerous channels through the deposit, and dissected the delta into the numerous

terraces and islands that exist today. The main channel of the Columbia River prior to the construction

of Bonneville Dam ran adjacent to the north side of Bradford Island, adjacent to the present site of the

landfill.

2.2.3 Hydrologic Model

The hydrologic model for the site consists of generally impermeable Eagle Creek slide block material

that underlies the landfill site. Up to 20 feet of surficial, relatively permeable materials overlie the

slide block material. Water at the site is expected to percolate downward through the surficial
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materials to the top of the impermeable slide block where it forms a perched water table. This water is

expected to follow the surface of the slide block seeking the lowest point. This could follow one of two

scenarios: 1) the water seeps along the top of the northward sloping block to pool; and/or 2) the water

seeps into local cracks or debris zones within the block that are connected to the confined aquifer

beneath Bradford Island.

Based on prior drilling and subsurface explorations at the site, the confined aquifer consists of the

alluvial materials that were deposited between the two landslide events. This material has been found

to be highly permeable. A study of this aquifer was performed as part of the New Navigation Lock

work. It is presented in presented in the memorandum entitled Design Memorandum No. 3,

Supplement 1, Bonneville Navigation Lock, Columbia River, Oregon/Washington, Geology, Excavation

and Foundation Design, dated January 1988. Piezometric levels within the unit generally reflect

tailwater levels rather than pool levels suggesting the open nature of this unit. Inflow from the

Bonneville pool is greatly restricted by siltation along the upstream face of Bradford Island. Hydro-

logic conditions encountered onsite during site inspection field activities are described in Section 4.1

Site Hydrogeology.

2.3 SITE HISTORY

This section provides a brief summary of the Bonneville Lock and Dam Project and Bradford Island

landfill site history. The information in this section was provided by the CENWP in the document

entitled Detailed Statement of Work for Contract No. DACW57-96-D-0009, Tetra Tech Task Order

No. TO, Bradford Island Landfill, Bonneville Lock and Dam Project, Cascade Locks, Oregon, Site

Inspection, prepared by the Department of the Army, Portland District Corps of Engineers and dated

17 June 1998.

The Bonneville Lock and Dam Project is a multiple-purpose hydroelectric dam spanning the Columbia

River 40 miles east of Portland, Oregon, at River Mile 146. Construction of the first powerhouse and

navigation lock, spillway, fish passage facilities, fish hatchery, and office and maintenance buildings at

Bonneville Lock and Dam began in 1933. Although construction of the dam was not completed until

the early 1940s, the dam was dedicated by Franklin D. Roosevelt on 28 September 1937. During

TETRA TECH: FINAL SITE INSPECTION REPORT PAGE 12
BRADFORD ISLAND LANDFILL, CASCADE LOCKS, OREGON
DACW57-96-D0009/TASK ORDER 0010



World War II, the military installed anti-aircraft batteries and a rifle range near the present day location

of the Service Center (see Figure 2). Between 1974 and 1981, a second powerhouse was constructed

on the Washington shore to aid in supplying the electrical power needs of the Northwest. A second

navigation lock was constructed between 1989 and 1993 during which time the southeastern edge of

Bradford Island was excavated for the approach channel. The eastern portion of Bradford Island is

currently managed as wildlife habitat.

In 1993, a Corps of Engineers (COE) internal review of the Bonneville Lock and Dam site and

operations was performed for compliance with environmental regulations under the Environmental

Review Guide for Operations (ERGO) program. As a result of the review, the Bradford Island landfill

was identified as a potential source of environmental impairment based on past waste management and

disposal practices.

As a result of the 1993 COE internal review of the site and operations, personal interviews were

conducted by CENWP personnel of five Project employees familiar with past waste disposal practices

at the landfill site. A summary of these interviews is presented in Appendix A. The results of the

personal interviews concluded the following:

• Pesticide mixing and rinsing occurred near an existing pipe outfall near the landfill;

• Grease buckets, switch gears, and cables were disposed of in the Columbia River

immediately adjacent to the landfill; and

• Household trash, mercury vapor lamps, turbine oil and grease, and paint-related wastes

were deposited in the landfill itself.

Based on the interviews, it was believed that dumping and material disposal had occurred on the

northeast section of Bradford Island for a period of approximately 40 years and ceased in the early

1980s. In addition, as individual waste pits were filled, other waste pits were excavated within the

landfill area for disposal purposes. At this time it is unknown how long disposal occurred at each of

these disposal locations.
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As a result of the ERGO findings and the employee interviews, the CENWP submitted a letter dated

13 June 1996 to the U.S. Environmental Protection Agency (EPA) Region 10 and the Oregon

Department of Environmental Quality (DEQ) informing them of the presence of the Bradford Island

landfill. In response to the letter, the EPA requested that sediment samples be collected around the

landfill perimeter and that groundwater seep samples be collected in areas emanating from the side

slopes of the landfill, if seeps were determined to be present.

On 24 February 1997, the CENWP performed a review of available historical aerial photographs of the

landfill site between the years 1936 and 1982. A summary of this aerial photograph review is

presented in Appendix A. Information derived from the aerial photograph review indicated that use of

the landfill began around 1942. By 1952, the landfill appeared to be in its heaviest use. Observations

indicate that deposition of trash occurred off and on until the early 1980s. Some of the materials and

equipment identified as being stored in the landfill area included drums, above ground storage tanks,

vehicles, lumber, and scrap metal. In addition, areas of stained soils were observed at different times

on various parts of the landfill. Soil staining was primarily observed in areas where drums were

stored, and in a central area which may have been a burn pile. By 1982, it appeared that the landfill

had been covered with soil. Information regarding the overall aerial extent of the landfill, estimated

depth of landfilled materials, or the volume of materials disposed within the landfill could not be

obtained from the aerial photograph review.

The Bradford Island landfill was added to the DEQ Environmental Cleanup Site Information (ECSI)

database on 1 April 1997. On 24 April 1997, the Bonneville Lock and Dam Project signed a Letter of

Intent to participate in DEQ's Voluntary Cleanup Program (VCP) for the investigation and remediation

of the landfill site. On 6 November 1997, the Bonneville Lock and Dam Project Manager signed a

DEQ Voluntary Cleanup Agreement letter for the landfill site.

2.4 PREVIOUS INVESTIGATIONS

Only limited environmental investigation of the Bradford Island landfill site has been performed prior to

the site inspection effort, including completion of several soil borings. These borings were drilled to

provide geotechnical and geological information for construction activities at the Project. Piezometers
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were installed in a number of these borings. The boring and piezometer construction logs associated

with three of these borings were available for review and are presented in Appendix B. The locations

of these three borings are shown on Figure 3. One of these three borings, DH 2002Z, was drilled

through the landfill to a total depth of 115 feet below land surface (BLS) in 1976. The boring, with a

surveyed surface elevation of 114.6 feet above msl, reportedly penetrated 12 feet of silty sand fill

described as "oily", followed by 15 feet of intermixed fill and slide debris, followed by 88 feet of slide

debris consisting primarily of sandstone, siltstone, and conglomerate. Currently, boring DH 2002Z

cannot be found and is presumed to be buried within the landfill.

Two additional boring logs, D 2001Z and DH 2005Z, document conditions encountered while drilling

at locations to the south (DH 2005Z) and southwest (D 2001Z) of the landfill site. Surficial lithologies

described at these locations varied as a result of variations in ground surface elevations with surveyed

surface elevations of 95.3 feet above msl in boring D2001Z and 140.6 feet above msl in boring DH

2005Z. Although similar geologic conditions were noted in boring DH 2005Z, unconsolidated

materials were noted to a depth of approximately 72 feet BLS in boring D 2001Z.

The Bonneville Lock and Dam Project Environmental Compliance Coordinator (ECC) has inspected

the piezometers constructed within these two borings and has measured the depths to groundwater in

these piezometers over the period from May 1998 through September 1998. The calculated ground-

water elevations associated with these groundwater measurements are presented in Table 1 below.

TABLE 1. GROUNDWATER ELEVATIONS IN FEET ABOVE MSL ASSOCIATED
WITH THE U.S. ARMY CORPS OF ENGINEERS PIEZOMETERS

SITE INSPECTION, BRADFORD ISLAND LANDFILL
CASCADE LOCKS, OREGON

Date
Measured

5/21/98
5/26/98
6/2/98

6/22/98
6/30/98
7/6/98
8/6/98

8/18/98
9/3/98
9/9/98

9/15/98

Piezometer ID
D 200 1Z (NE)

27.45
26.60

-
-
-
-
-

19.70
21.00
21.80
20.90

D 200 1Z (SW)
49.35
49.70

-
-
-
-
-

50.03
53.70
52.86
54.10

DH 2005Z
119.95
120.5
120.5

119.17
118.09
117.27
118.5
111.4
112.5

112.14
111.9

Forebay Pool
Elevations

Not Supplied
74.4
73.1
73.8
74.0
73.7
74.1
73.3
75.8
75.7
75.4
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Review of the piezometer construction log associated with boring D 2001Z indicates that one

piezometer was constructed within this boring. The bottom of this piezometer is reported to be at an

elevation of 24.3 feet above msl, and the top of the piezometer is reported to be at an elevation of

95.3 feet above msl. However, physical inspection of this piezometer location indicated that two

piezometers are present within the boring. The Project ECC measured the total depths of each of these

piezometers. The bottom elevation of the northeast piezometer was measured at approximately 124 to

125 feet BLS, or 28.7 to 29.7 feet below msl as calculated from the top of casing elevation listed on the

associated boring and well construction log. In addition, the bottom elevation of the southwest

piezometer was measure to be approximately 49.2 feet BLS, or 46.1 feet above msl using the same

calculation. Neither of these elevations match the bottom elevation of the well depicted on the

associated boring and well construction log. Therefore, interpretation of the groundwater data obtained

from these piezometers is not possible. Review of the piezometer construction logs associated with the

remaining two borings indicates that the elevation of the top of the piezometer in DH 2002Z is at

114.65 feet above MSL and that the elevation at the top of piezometer DH 2005Z is at 140.6 feet above

msl. The screened intervals are located at elevations of between 63.65 and 56.65 feet above msl in DH

2002Z, and between 10.6 and 16.6 feet above msl in DH 2005Z! However, the filter packed intervals

within these two borings are reported to be between 1.35 feet below msl and 103.65 feet above msl in

DH 2002Z and between 10.6 and 117.6 feet above msl in DH 2005Z.

In addition, as described in the referenced Detailed Statement of Work, on 9 October 1996 the Project

ECC performed an inspection of the northern and eastern edges of the island during a period of low

water. During the inspection, the Project ECC observed that there were no wet areas or evidence of

seepage on the shore or on the side slopes of the island. In addition, no sheens were detected in the

Columbia River at the time of the inspection. Other observations noted by the Project ECC included the

presence of solid waste, including tables and cables, in the river near both the northern and eastern

edges of the island.
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2.5 CONCEPTUAL SITE MODEL

The conceptual site model (CSM) developed for the Bradford Island landfill site (Figure 4) was

constructed based on the results of previous site investigations, background interviews, and personal

communications with Bonneville Lock and Dam personnel. Because background information available

prior to the site inspection indicated the potential for contaminant concentrations to be present in both

subsurface soils and groundwater, the CSM assumes that subsurface soil and ground water quality have

been impacted by the waste materials present within the landfill. The CSM also considers that there is

a potential for the contaminants present within shallow groundwater beneath the landfill to migrate to

the Columbia River immediately adjacent to the site. Given that no groundwater supply wells are

present on Bradford Island, the CSM does not consider groundwater ingestion as an active pathway at

the site.
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SECTION 3.0
SCOPE AND TECHNICAL APPROACH

The following sections outline the primary objectives and scope of the site inspection performed at the

Bradford Island landfill in August and September 1998. This section also provides an overview of the

sampling methodologies that were implemented, and describes the management and disposal of

investigation derived wastes. Further information concerning the scope and technical approach,

including rationale, was presented in the final site-specific management plans (Tetra Tech 1998a,b).

3.1 OBJECTIVES

The overall sampling objective of the site inspection was to determine if disposal practices in the

vicinity of the landfill have adversely impacted the environment and, if so, to determine if remedial

actions are necessary or if additional investigation is warranted. The site inspection was designed to

provide the CENWP with sediment, soil, and groundwater quality information beneath and adjacent to

the landfill, including the four identified areas of concern. The information derived from this effort

was to be of sufficient quality and quantity to support comparisons to health and ecological risk-based

screening criteria, and to relevant state standards and guidelines for sediment, soil, surface water, and

groundwater quality. To meet these objectives, sample locations were selected to maximize the

probability of detecting a release of contaminants to the environment with respect to both lateral and

vertical placement. The Bradford Island landfill site inspection analytical program was established

based on the following:

• Available background information from previous environmental investigations;

• Review of background environmental and hydrogeologic information;

• CENWP review of available historic aerial photographs of the former landfill site; and

• Discussions with personnel knowledgeable regarding past material use and waste

handling practices.
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Although a number of the compounds that may be present at the landfill site are dense, non-aqueous

phase liquids (DNAPLs) (e.g., trichloroethylene), collection of samples from deeper horizons within

the aquifer was not specified for the following reasons:

• The underlying slide block was anticipated to impede downward migration and provide a

target sampling depth at which DNAPLs would be expected to accumulate. Therefore,

soil samples collected during drilling were to be collected at the interface of the slide

block and the overburden.

• The purpose of the site inspection was to evaluate whether or not potential discharges

from the four areas of concern had adversely impacted sediment, soil, or groundwater

quality at the site. DNAPLs are generally hydrophobic (i.e., do not readily dissolve in

water) and if they have been discharged to surface or shallow subsurface soils onsite

remnants of their presence would be detected at the proposed sampling intervals.

3.2 INVESTIGATION ACTIVITIES

The Bradford Island landfill site inspection field activities were conducted in two phases. The first

phase of field work was conducted from August 17 through August 20, 1998, and included the

collection of surface soil and subsoil samples, installation of four groundwater monitoring wells, and a

survey of all sampling locations. The second phase of fieldwork, conducted September 1 and 2, 1998,

included the collection of groundwater samples, as well as an attempt to collect sediment samples and

conduct a visual survey of the island for the presence of groundwater seeps. The analytical results

obtained from the samples collected have been used to determine the environmental status of these

media in and adjacent to the four areas of concern which have been identified at the site. The following

section describes the field investigation activities that were performed to meet the overall sampling

objectives of the site inspection. The locations of the samples collected during the site inspection are

presented on Figure 5. A photographic log of site activities is presented in Appendix C.
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Figure 5

U.S. Army Corps of Engineers
Sample Location Map

Bradford Island Landfill Site
Cascade Locks, Oregon
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The following field investigation activities were conducted to meet the overall sampling objectives of

the site inspection:

• A groundwater seep survey was performed to determine if rainwater that infiltrates the

fill materials in the vicinity of the landfill migrates horizontally along the fill-slide block

interface and enters the Columbia River via groundwater seeps.

• A total of eight test pits were excavated in and around the landfill to define the western

boundary of the landfill and the locations of the disposal pits identified in interviews with

Project personnel. A total of eight soil samples and three samples of building materials

thought to potentially contain asbestos were collected from these test pits to determine if

past disposal practices had adversely impacted the environment and/or could pose a threat

to human health.

• Three shallow subsurface soil samples were collected to determine background metals

concentrations on Bradford Island.

• Four groundwater monitoring wells were drilled and installed around the perimeter of the

landfill using hollow-stem auger drilling techniques.

• Where subsurface conditions allowed, split spoon soil samples were collected at 5-foot

intervals during drilling to facilitate lithologic logging at each drilling location. Due to

poor sample recovery, only one subsoil sample was collected for laboratory analysis from

the borings drilled onsite.

• One surface soil sample was collected for analysis downgradient of the pesticide mixing

area to determine if residual pesticides had adversely impacted the environment and/or

could pose a threat to human health.

• Each of the monitoring wells that yielded groundwater were developed, and one

groundwater sample was collected for analysis from each well to determine if disposal

practices had adversely impacted the shallow groundwater beneath the site.
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An attempt was made to collect four sediment samples from the Columbia River adjacent

to the former landfill site. However, multiple sampling attempts from areas adjacent to

the Bradford Island shore to areas nearing mid-channel at each of the identified areas of

concern (i.e., the area north of the former landfill site and the area east of the former

landfill site) were unsuccessful.

The surface soil, subsoil, and groundwater samples collected during the site inspection

were submitted to North Creek Analytical laboratory in Bothell, Washington for analysis,

as outlined in Section 3.3.1 below.

Project quality assurance (QA) split samples were delivered to the COE Chemical Quality

Assurance Branch Laboratory in Omaha, Nebraska for analysis as specified in

Section 3.3.1 below.

The elevation and horizontal coordinates of each sample location and each monitoring

well location were surveyed by an independent surveyor licensed in the State of Oregon.

Elevations were surveyed relative to the National Geodetic Vertical Datum (NGVD)

established in 1929, and horizontal coordinates were surveyed relative to the National

American Datum (NAD) Oregon North established in 1927. The survey results are

presented in Appendix D.

3.3 SAMPLE ANALYTICAL PROGRAM

Table 2 presents a summary of the environmental samples collected during the Bradford Island landfill

site inspection field activities, and the analyses performed on each sample. As indicated, the specific

analyses that were performed on samples from each area of investigation were selected based on past

waste disposal activities conducted in each area as reported by Project personnel. The following

sections outline the analytical methods employed during the site inspection and the quality assurance

sampling performed.
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Site Inspection, Bradford Island Landfill
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a - All sample numbers begin with the date of sample collection and the site designation for Bradford Island Landfill (e.g. 081098-B1L).

b - Volatile organic compounds by EPA Method 8260B, semi-volatile organic compounds by EPA Method 8270C, pesticides and polychlorinated biphenyls by EPA Methods 8081A/8082, and chlorinated
herbicides by EPA Method 8151A.

c - Total Petroleum Hydrocarbon (TPH) Identification by Northwest Method NWTPH-HCID followed, if detected, by diesel through heavy oil range TPH (Cl 1-C36) by Northwest Method NWTPH-Dx,
and/or gasoline range TPH (benzene-CIO) by Northwest Method NWTPH-Gx.

d - EPA Target Analyte List metals including; aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, mercury, nickel, potassium, selenium,
silver, sodium, thallium, vanadium, and zinc by EPA Series 6000/7000 Methods,

e - Synthetic precipitate leaching procedure extraction by EPA Method 1312 followed by Target Analyte List metals by EPA Series 6000/7000 Methods,

f - Asbestos analysis using polarized light microscopy by EPA Method 600/R-93/1 16.

g - Asbestos containing materials, primarily building materials.

h - Screened interval of monitoring well.



3.3.1 Analytical Methods

The following is a summary of the analytical methods performed on samples collected during the site

inspection field activities:

• EPA Method 8260B - volatile organic compounds (VOCs) by gas chromatography/mass

spectrometry (GC/MS) (EPA 1996).

• EPA Method 8270C - semi-volatile organic compounds (SVOCs) by GC/MS (EPA 1996).

• EPA Method 8081 A/8082 - organochlorine pesticides and polychlorinated biphenyls

(PCBs) by gas chromatography/electron capture detection (GC/ECD) (EPA 1996).

• EPA Method 8151A - chlorinated herbicides by GC (EPA 1996).

• Northwest Total Petroleum Hydrocarbons (TPH): petroleum hydrocarbon identification

(NWTPH-HCID); Diesel Range/Extended (NWTPH-Dx), and Gasoline Range

(NWTPH-Gx) TPH analysis, by gas chromatography/flame ionization detector (GC/FID)

(DEQ 1996).

• EPA 6000 and 7000 Series Methods - Target analyte list (TAL) metals by inductively

coupled plasma and mass spectroscopy and mercury by cold vapor atomic absorption

spectroscopy (EPA 1996).

• EPA Method 901 OB - Total and amenable cyanide by distillation (EPA 1996)

• EPA Method Synthetic Precipitate Leaching Procedure Metals - Synthetic precipitate

leaching procedure (SPLP) by Extraction Method 1312 and leachate analysis by appropriate

EPA 6000 or 7000 series method (EPA 1996).

• EPA Methods 600/R-93/116 - Asbestos detection by polarized light microscopy.
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3.3.2 Field Quality Assurance/Quality Control Sampling

Quality assurance/quality control (QA/QC) samples were collected during field sampling activities to

evaluate sample reproducibility, the efficiency of field sampling procedures, and the potential for cross-

contamination to have influenced the analytical results. A total of two QC samples were collected.

These QC samples included one duplicate soil sample and one groundwater sample. The duplicate

samples were delivered to North Creek Analytical Laboratory for analysis with unique sample

identification numbers to avoid identification as field duplicate samples.

The field QC samples were collected in triplicate. One of each of these split samples was delivered to

the COE, Missouri River Division Laboratory for analysis to allow comparison with the duplicate

sample results from North Creek Analytical laboratory. The two remaining splits of each of these field

QC samples were submitted to North Creek Analytical, with one split submitted under a unique sample

number identified in project field documentation only as a blind duplicate.

3.4 INVESTIGATION AND SAMPLING METHODOLOGIES

The following sections present the investigation and sampling methodologies used by field personnel

during the site inspection of the Bradford Island landfill site. The methodologies described below

include the procedures used in the sediment sampling attempts; groundwater seep surveying; and soil,

groundwater, and quality control sample collection techniques.

3.4.1 Sediment Sampling

Multiple attempts were made to collect two sediment samples from the Columbia River adjacent to both

the north and east sides of the landfill site. Sample collection from the top 10 cm of sediments was

attempted in each area from just off the shore of Bradford Island to approximately mid-channel of the

Columbia River. A 0.1 square meter van Veen surface grab sampler was used in all sediment sample

collection attempts. The van Veen grab sampler was lowered to the river bottom using the winch and

davit. The sampling attempt was evaluated for sample collection using the following criteria:
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• Sediments, or fine grained materials, were present within the sampler and the sampler

was not over-filled to the point that those sediments were pressing against the top of the

sampler.

• Overlying water was present.

• Overlying water was not excessively turbid.

• The sediment surface was relatively flat.

• The desired penetration depth of 10 cm had been achieved.

The van Veen grab sampler was decontaminated between collection attempts as described in

Section 3.5, Equipment Decontamination.

3.4.2 Groundwater Seep Surveying

A groundwater seep survey was performed to determine if precipitation that infiltrates the fill materials

in the vicinity of the landfill site migrates horizontally along the fill-slide block interface and enters the

Columbia River via groundwater seeps. This survey was performed on 2 September 1998 from a boat

using binoculars due to the nature of the high, steep sloped banks of the island. The sloped banks of

Bradford Island, from the change in slope near the locked gate on the north to the southeastern corner

of the island, were carefully examined for any signs of seepage. While the entire vertical slope was

surveyed, particular attention was given to the horizon estimated to correspond with the fill-slide block

interface.

3.4.3 Soil Sample Collection

The following sections detail the soil sampling methodology used by field personnel during the site

inspection performed at the former Bradford Island landfill site. These methodologies were designed to

ensure the collection of reliable, reproducible field and laboratory analytical data.
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3.4.3.1 Soil Sample Collection from Monitoring Well Borings. Due to poor sample recovery or

recovery of more rock fragments than soil, only one subsoil sample was collected during drilling

activities. This sample was collected from boring SB1 (monitoring well location MW1) using a clean,

2-foot long, 2-inch inside diameter, stainless steel split-spoon sampler which was driven into the soil a

distance of 18 inches at 5-foot sampling intervals, using a 140-lb hammer and a standard 30-inch drop

height. The sampler was retrieved from the borehole, placed on a clean, flat surface, opened, and the

sample was immediately scanned for the presence of volatile organic vapors using a photoionization

detector (PID). The instrument reading was recorded on the field boring logs presented in Appendix E.

The soil to be analyzed for the detection of volatile organic compounds was then placed directly into

the appropriate sample containers. To avoid volatilization of contaminants, these containers were filled

so that no headspace remained within the container. The following properties of the sample were then

recorded on the field boring log: 1) sample length recovered, 2) presence of any slough in sampler, 3)

basic soil type (e.g., sand, gravel, clay), 4) structure, 5) sorting, 6) grain size, 7) degree of saturation,

8) color, 9) odor, 10) staining, and 11) presence of foreign materials.

The soil required for the remaining chemical analyses was then placed into a stainless-steel bowl and

mixed thoroughly using a disposable stainless steel spoon. The appropriate sample containers were

filled with adequate volumes of material for the required analyses by separating the homogenized soil

within the bowl into quadrants, and filling each container with an equal volume of soil taken from each

quadrant. All sample information was recorded on the boring log form and a chain-of-custody form

was prepared for the sample. Each of the properly labeled sample containers was placed in a separate

resealable-plastic bag to reduce the possibility of cross-contamination, and placed in a cooler with ice to

maintain a temperature of 4° C for the duration of the sampling and transportation period. All sampling

equipment was decontaminated between samples as described in Section 3.5, Equipment Decon-

tamination.

3.4.3.2 Soil Sample Collection from Test Pit Excavations. A total of nine subsoil samples, including

one duplicate sample, were collected during test pit excavation activities using disposable sampling

equipment. Upon reaching an interval containing physical evidence of contamination, such as staining,

odor, or elevated PID readings; the backhoe was used to collect soil from that interval. The backhoe

was also used to collect the surface soil sample downgradient of the pesticide mixing area due to the

overgrown vegetation in the area. The following sample collection procedure was used for these
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samples. Once the backhoe had removed the soil, the bucket was placed on the ground next to the

excavation and the soil within the bucket was immediately scanned for the presence of volatile organic

vapors using the PID. Instrument readings were recorded on the associated test pit logs presented in

Appendix F. Soil to be analyzed for the detection of VOCs was then placed directly into the

appropriate sample containers using a disposable stainless steel spoon. To avoid volatilization of

contaminants, these containers were filled so that no headspace remained within the container. In

addition, care was taken to avoid collecting soils that were in contact with the bottom or sides of the

backhoe bucket. The following properties of the sample were then recorded on the test pit log:

1) basic soil type (e.g., sand, gravel, clay), 2) structure, 3) sorting, 4) grain size, 5) degree of

saturation, 6) color, 7) odor, 8) staining, and 9) presence of foreign materials.

The soil required for the remaining chemical analyses was then homogenized in place using the

disposable stainless steel spoon. Again, care was taken to avoid homogenizing or collecting soils that

were in contact with the backhoe bucket. The appropriate sample containers were then filled with

adequate volumes of material for the required analyses by separating the homogenized soil in to

quadrants and filling each container with an equal volume of soil taken from each quadrant. All sample

information was recorded on the test pit log form and a chain-of-custody form was prepared for the

samples. Each of the properly labeled sample containers was placed in a separate resealable plastic bag

to reduce the possibility of cross-contamination and placed in a cooler with ice to maintain a temperature

of 4° C for the duration of the sampling and transportation period. The backhoe bucket was

decontaminated between samples as described in Section 3.5, Equipment Decontamination.

3.4.3.3 Background Surface Soil Sample Collection. A total of three background surface soil

samples were collected using disposable sampling equipment. All surface debris was removed from the

selected sampling location, along with the top 6 inches of soil in an area a minimum of 1 square foot in

size. The soil within the sampling area was scanned for the presence of volatile organic vapors using

the PID, and the instrument readings were recorded on the field sampling logs provided in Appendix F.

The following properties of the sample were then recorded on the field sampling log: 1) basic soil type

(e.g., sand, gravel, clay), 2) structure, 3) sorting, 4) grain size, 5) degree of saturation, 6) color,

7) odor, 8) staining, and 9) presence of foreign materials.
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The soil from the interval between 6 inches and 1 foot BLS in the proposed sampling area required for

chemical analysis was homogenized in place using a disposable stainless steel spoon. The appropriate

sample containers were filled with adequate volumes of material for the required analyses by separating

the homogenized soil in to quadrants, and filling each container with an equal volume of soil taken

from each quadrant. All sample information was recorded on the field sampling log form and a chain-

of-custody form was prepared for the samples. Each of the properly labeled sample containers was

placed in a separate resealable plastic bag to reduce the possibility of cross-contamination and placed in a

cooler with ice to maintain a temperature of 4° C for the duration of the sampling and transportation

period.

3.4.4 Groundwater Monitoring Well Construction

Groundwater monitoring wells were installed in four of the five soil borings drilled onsite to the

overburden/slide block interface. The construction logs associated with these wells are presented in

Appendix G. Each well consisted of flush-threaded, Schedule 80, polyvinylchloride (PVC) casing

composed, from bottom to top, of a 1-inch sand trap threaded to at least 10 feet of 0.010-inch factory-

slotted screen and topped with blank casing. A 20-foot screened interval was installed in well MW4 due

to the elevation of the groundwater encountered in this well in relation to the depth at which the slide

block was encountered. In each well the screen extended a minimum of 5 feet above the static water

level. A 10-foot screened interval was installed in well MW1 to accommodate unknown groundwater

fluctuations, because groundwater was not encountered above the slide block at this location. The blank

casing was cut to a length that placed the top of the casing string no more than 2.14 feet above the

adjacent ground surface. The casing string was cleaned using pressurized hot water and then inserted into

the boring through the hollow stem of the augers and filter pack material was placed around the well

screen as the augers were removed from the boring. Filter pack material consisted of 20/40 Colorado

well-rounded silica sand. The filter pack material in each well extends from the bottom of the boring to

a minimum of 2 feet above the top of the screened interval, as measured with a weighted measuring

tape.

With the exception of well MW1 which did not contain water, after placement of the filter pack the

entire length of each well screen was surged. Cascade attaches the surge block to a 10-foot long, 50-lb

stainless steel surge weight and then to a free fall sampling winch. This sampling winch is capable of

l i f t ing a 140-lb sampling weight as quickly as a cathead, but utilizes a free fall drop, similar to a cable
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tool spudding wheel. However, the wells were surged using long, slow strokes of the surge block for a

minimum of 5 minutes. The surge block was then removed from the well and the filter pack was

checked for settlement using a weighted measuring tape. Additional filter pack material was added as

necessary and the process was repeated until no change in the elevation of the filter pack was noticed after

surging. The surge block and measuring tape were cleaned with pressurized hot water prior to use in

each well. A minimum of 2 feet of bentonite chips was placed above the filter pack in each well as a

sanitary seal. This seal was hydrated with potable water and allowed to expand for a minimum of

5 minutes prior to placement of the cement/bentonite grout. Cement/bentonite grout was placed above the

sanitary seal to the ground surface using a tremie pipe. A 5-foot protective steel casing was installed

over each completed monitoring well. A concrete pad sloped away from the well was constructed

around the protective metal casing and three protective steel posts were installed around the concrete pad.

3.4.5 Groundwater Monitoring Well Development

Each groundwater monitoring well that yielded groundwater was developed 24 hours after completion

of well installation using a dedicated, disposable polytetrafluoroethylene (PTFE), bottom-filling bailer.

The well development logs are presented in Appendix G. Groundwater was removed from each well

and a turbidity meter was used to measure the turbidity of the water removed from the well after each

saturated casing volume. In cases where the water removed from the well was visually turbid, turbidity

was measured at less frequent intervals until the water appeared clearer. Turbidity measurements were

then taken at intervals of once per casing-volume of water removed. Bailing continued until the

turbidity measurements remained within 10 percent of each other over three consecutive saturated

casing volumes.

3.4.6 Groundwater Sample Collection

One groundwater sample was collected from each of the three groundwater monitoring wells that

yielded water; specifically wells MW2, MW3, and MW4 (refer to Figure 5). These samples were

collected 11 days after the completion of well development according to the following groundwater

sampling procedures. The headspace within each well was immediately scanned upon opening using

the PID and the instrument reading was recorded on the associated groundwater sampling log form.

An electronic interface probe was then used to determine if a layer of petroleum product was present

within the well. No product layers were detected within the three wells. A minimum of three saturated

TETRA TECH: FINAL SITE INSPECTION REPORT ; PAGE 31
BRADFORD ISLAND LANDFILL, CASCADE LOCKS, OREGON
DACW57-96-D0009rTASK ORDER 0010



casing volumes of water were removed from each well prior to sampling using a clean, dedicated,

disposable PTFE bailer. The temperature, pH, specific conductance, and turbidity of the purged water

were measured between each casing volume of water removed from the well, and these measurements

were recorded on the groundwater sampling log forms presented in Appendix G.

Groundwater was transferred from the well to the appropriate, pre-preserved, pre-labeled sample bottles

using the dedicated, disposable PTFE bailer at well location MW2, and the peristaltic pump with

dedicated polyethylene tubing, at well locations MW3 and MW4. The depth to groundwater in

monitoring well MW2 precluded the use of a peristaltic pump for sampling purposes. The groundwater

samples were collected in the order of volatilization sensitivity (i.e., volatile organic samples first, then

other organic samples). Volatile organic analysis (VOA) sample containers, in particular, were filled

carefully with minimum turbulence and aeration. VOA sample containers were filled so as to be

completely free of bubbles, and care was taken not to overfill the pre-preserved bottles. Each sample

container was sealed in a resealable plastic bag to reduce the possibility of cross-contaminating other

samples. The properly labeled and sealed sample bottles were placed in a cooler with ice to maintain a

temperature of 4° C for the duration of the sampling and transportation period. All the sample

information was recorded on the groundwater sampling log form and chain-of-custody documents were

completed for the samples.

3.4.7 Quality Control Sample Collection

A total of three quality control samples associated with the site inspection were submitted to the

analytical laboratory, including one groundwater duplicate, one soil replicate, and one trip blank

sample. These samples and their associated analyses are presented on Table 2.

Field duplicate and replicate samples were collected at the same time, in the same manner, and from

the same material as the associated primary sample. Field duplicate and replicate samples were

submitted to the laboratory for the identical analyses as the primary sample, but were given a different

sample number to allow evaluation of the reproducibility of both field collection and laboratory analysis

techniques.

No equipment rinse blank samples were collected because only one soil sample was collected during

hollow stem auger drilling using the split spoon sampler and no sediment samples were collected.
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The trip blank sample containers were filled with distilled water by the laboratory and transported with

the remaining VOA sample containers through all stages of sample collection and transportation. These

samples were then analyzed for the presence of VOCs to determine if the sample containers had been

contaminated during any stage of sampling or transportation.

3.5 EQUIPMENT DECONTAMINATION

All non-expendable equipment used during the Bradford Island landfill site inspection was

decontaminated prior to, and after each use. The sampling equipment used during groundwater sample

collection was dedicated and disposable. Therefore, decontamination of groundwater sampling

equipment was not necessary. Tapes, well sounders, and water quality probes were rinsed in distilled

water, or cleaned in a tri-sodium phosphate solution and rinsed once with distilled water after each use.

Decontamination of sediment sampling equipment consisted of removing the gross contamination from

the equipment by brushing and then rinsing with tap water, washing the equipment in a solution of

alconox and tapwater, rinsing with tap water, and then rinsing with distilled water.

The drill rig and all drill bits and augers were decontaminated prior to commencing the first boring and

before leaving the site. In addition, the drill bits and augers were decontaminated between each boring

location. Decontamination of this equipment consisted of a pressurized hot water cleaning. All

pressurized hot water cleaning activities were performed within a self-contained decontamination

trailer. The backhoe was also decontaminated prior to commencing the first test pit and before leaving

the site. In addition, the backhoe bucket was decontaminated between each test pit and between

samples in the event that more than one sample was collected in a test pit. Decontamination of this

equipment consisted of removing the gross contamination from the equipment by brushing and power

washing the equipment with tap water. All decontamination water was contained and pumped into

DOT-approved 55-gallon drums.

Based on the scope of the sampling program at the landfill site, and to minimize the generation of

investigation-derived wastes, solvents were not used as a part of the decontamination process during the

site inspection for the following reasons:
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• The only sampling activities during which non-disposable sampling equipment was

scheduled to be used were the collection of soil samples from monitoring well borings

and sediment sample collection. An effort was made to locate the monitoring well

borings outside the landfill site. In addition, given the history of the landfill, and the

sediment scouring that occurs within the Columbia River, the anticipated concentrations

of contaminants with the highest potential for carry-over—such as PCBs, oils, and

polynuclear aromatic hydrocarbon (PAH) compounds—were expected to be low in these

areas of investigation. Due to poor soil and sediment recoveries during the sampling

efforts performed during the site inspection, only one soil sample was collected from the

monitoring well borings, and no sediment samples were collected.

• The typical procedure of air drying after the solvent wash is not easily achieved in the

Pacific Northwest and therefore the decontamination solvent could have been introduced

into future samples.

The analytical laboratory purchased, preserved (where appropriate), and supplied sample containers

that had been pre-cleaned in accordance with EPA specifications.

3.6 INVESTIGATION DERIVED WASTE

Investigation-derived waste (IDW) management activities included the proper transfer, labeling, and

storage of all waste media. All wastewater, including decontamination liquids and water purged from

the wells during sampling, was transferred into DOT-approved 55-gallon drums, as needed, and at the

end of each day. In addition, all drill cuttings accumulated during well installation were stored in

55-gallon drums. All 55-gallon drums containing IDWs were properly labeled and left onsite at the

request of the Project ECC's representative, for future transportation to a central storage location by

Project personnel.

Tetra Tech recommends that the IDW's generated during the site inspection be sampled by media to

determine disposal and/or treatment options. This would include collecting samples from the soil
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cuttings derived from the borings drilled onsite, the decontamination water generated during site

inspection field activities, and the purge water generated during monitoring well sampling activities

performed onsite. Sample analyses should include Resource Conservation and Recovery Act (RCRA)

metals using the toxiciry characteristic leaching procedure (TCLP), diesel range TPH analyses, and any

other analyses that may be required by the selected disposal/treatment facility.
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SECTION 4.0
INVESTIGATION RESULTS

The following sections detail the results of site inspection performed at the Bradford Island landfill.

These results include a summary of site lithology and hydrology derived from data obtained during soil

boring, test pit installation, and well installation activities onsite. In addition, an estimate of the volume

of material disposed within the landfill and the aerial extent of the landfill is provided, based on data

obtained from the test pit excavations onsite. The analytical results of soil and groundwater samples

collected during the landfill site inspection and a summary of the data quality evaluation performed are

also included in this section.

4.1 SITE HYDROGEOLOGY

Soils encountered during the drilling and excavation activities performed onsite consisted of a brown,

well-graded, dense material with varying percentages of sand, gravel, and silt underlain by black

fractured basalt to weathered dark gray ash tuff. At more shallow depths, the basalt had weathered

along the fractures to form a clay matrix. In addition, the dark gray ash tuff encountered in these

borings had a sandstone-like appearance. The unconsolidated material extended to depths of 2.5 feet

BLS at test pit TP2 on the western edge of the landfill, 2 feet BLS at test pit TP3 on the eastern edge of

the landfill, and greater than 11 feet BLS in the center of the landfill at test pit TP1 (refer to Figure 5).

A gray, well-graded sand layer was encountered in test pit TP7 at 4 feet BLS which was observed to

extend to a depth of over 7 feet BLS. This gray sand layer was also encountered in test pit TP8 at

1 foot BLS and extended to a depth of 2 feet BLS.

Groundwater was not encountered within any of the 8 test pit excavations. However, water was

encountered beneath the site during drilling and well installation activities at depths ranging from

approximately 17 feet BLS in the well MW4 boring to 32 feet BLS in the well MW2 boring. The

shallow water encountered during drilling did not appear to be present uniformly across the area of

investigation. Once these groundwater levels had stabilized following well installation, static water
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levels measured prior to groundwater sampling ranged from 10.82 feet ELS in well MW2 to 17.82 feet

BLS in well MW3. The water level elevations measured at the onset of groundwater sampling are

presented adjacent to each groundwater monitoring well on Figure 5. Based on these groundwater

elevations, the shallow groundwater at the former Bradford Island landfill site is believed to be laterally

discontinuous. In addition, although a seep survey was performed to determine if the shallow

groundwater onsite was migrating to the Columbia River, no groundwater seeps were detected.

Therefore, estimates of groundwater flow direction and gradient have not been made based on this

single measurement event.

4.2 INVESTIGATION ACTIVITIES SUMMARY

The following sections provide a summary of the field activities performed during the Bradford Island

landfill site inspection and the conditions encountered.

4.2.1 Magnetometer Survey

Prior to conducting the fieldwork onsite, the site was surveyed by Applied Professional Services, Inc.

(APS) of Portland, Oregon using a Metrotech 810 magnetometer to ensure that the selected boring

locations were clear of any underground utilities or obstructions. In addition, an attempt was made to

determine the locations of the waste disposal areas identified during interviews with Bonneville Lock

and Dam Project personnel. Five separate but distinct potential waste disposal areas were identified.

Tetra Tech also used a Ferro-Trak™ FT-60 magnetic locator to better define the disposal areas

identified by APS and to aid in test pit placement. During test pit excavation, waste materials were

encountered in each of the five areas identified by APS during the magnetometer survey. These areas

correlate with test pits TP1, TP5, TP6, TP7, and TP8.

4.2.2 Soil Boring and Monitoring Well Installation

The project work plan specified installation of four soil borings to the overburden/slide block interface

beneath the site, using hollow stem auger drilling techniques. However, a total of five soil borings

were drilled after refusal was encountered at a depth of 7 feet BLS at boring location SB3. The field

logs associated with these borings are presented in Appendix E. Cascade Drilling, Inc. of Woodinville,
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Washington provided drilling services for the Bradford Island landfill site inspection. The project work

plan also specified collection of two subsoil samples from each of the four planned soil borings.

However, due the subsurface conditions encountered and resultant poor soil recovery during split-

spoon sampling, only one subsoil sample was collected, which was designated as sample SB1-SS01,

which was collected from boring SB1.

Groundwater monitoring wells were installed in the four completed soil borings to determine: 1) the

gradient and/or direction of flow of the shallow groundwater beneath the site, 2) whether the waste

materials present within the landfill had adversely impacted shallow groundwater and, if so, 3) whether

contaminants were migrating offsite. Therefore, one well was placed adjacent to and on each side of

the landfill to the north, east, south, and west (Figure 5). Well drilling efforts continued at each

location until the top of the slide block was encountered. In addition, well MW2 was placed on the

south side of the landfill, immediately adjacent to the pesticide mixing area, to determine if past

practices had affected groundwater quality in this area. It should be noted that during drilling, a piece

of metal was observed to have wrapped around the auger flights when they were removed from the

boring placed on the north side of the landfill. The presence of this piece of metal and field

observations during completion of test pit TP5 (refer to Figure 5) appear to indicate that monitoring

well MW4 was installed at or inside the northern boundary of the landfill. The construction diagrams

associated with the four groundwater monitoring wells are presented in Appendix G.

No groundwater was encountered above the slide block during the drilling of soil boring SB1 (well

MW1). However, well MW1 was installed at this location in accordance with the work plan to monitor

groundwater fluctuations in this area, as well as the potential for groundwater to be seasonally present

at this location. Three of the four groundwater monitoring wells—MW2, MW3, and MW4—were

subsequently developed according to the procedures presented in Section 3.4.5, Groundwater

Monitoring Well Development. Well MW1 could not be developed because water was not present

within the well. During development, groundwater infiltration rates were found to be low in wells

MW2 and MW4. Well MW2 repeatedly purged dry after removal of each 2.5 gallons of water from

the well, and well MW4 purged dry after removal of each 4 gallons of water from the well. The

groundwater elevations measured within wells MW2 and MW3 on August 19, 1998, prior to well

development activities, were 87.46 feet above msl and 97.55 feet above msl, respectively. These

elevations are more than 13 feet higher than the forebay pool level measurement of 74.4 feet above msl

TETRA TECH: FINAL SITE INSPECTION REPORT PAGE 38
BRADFORD ISLAND LANDFILL, CASCADE LOCKS, OREGON
DACW57-96-D0009/TASK ORDER 0010



on that same day. The groundwater elevation of 97.54 feet above msl measured in well MW4 on

August 20, 1998, prior to well development activities, is more than 22 feet higher than the forebay pool

level measurement of 74.9 feet above msl on that same day.

4.2.3 Surface Soil Sampling

Four surface soil samples were collected at the site during the landfill site inspection. Three of these

samples were collected from areas outside the assumed landfill boundary, to determine the background

concentrations of the 23 TAL metals present on Bradford Island. These samples were collected from a

depth of 0.5 feet BLS. The fourth surface soil sample was collected from a location immediately

adjacent to, and topographically down slope of the pesticide mixing area, to determine if past waste

handling practices in this area had adversely impacted surficial soils in this area. This sample was

collected from a depth of 1 foot BLS.

4.2.4 Test Pit Excavation and Sampling

A total of eight test pits were excavated onsite by Ganco Environmental Construction, Inc. of Gresham,

Oregon. The field logs associated with these test pits are presented in Appendix F. The locations of

test pits TP1, TP5, TP6, TP7, and TP8 were based on the results of the magnetometer survey

performed onsite (Figure 5). Waste materials—including broken glass, metal debris, metal cables,

asbestos-containing and non-asbestos-containing building materials, ceramic insulators, and household

trash—were present within test pit TP1 from a depth of 2 feet BLS, to the total excavation depth of

11 feet BLS. One subsoil sample was collected from the south end of test pit TP1, at a depth of 11 feet

BLS. Test pit TP5 was observed to contain rubber tires, broken glass, and what appeared to be crates

of mercury vapor lamps. The soil present in test pit TP5 was observed to be black and oily from a

depth of 2.5 feet BLS to the total excavation depth of 5 feet BLS. One subsoil sample was collected

from the center of test pit TP5 at the completion depth of 5 feet BLS. Test pit TP6 contained two areas

of petroleum hydrocarbon-stained sandy, gravelly silt, with some charcoal present from 2 feet BLS to

the total excavation depth of 6.5 feet BLS. In addition, some metal debris and what appeared to be

dried paint residue was present at the far west end of test pit TP6, from a depth of 4 feet BLS to the

total excavation depth of 6.5 feet BLS. Two subsoil samples were collected from test pit TP6, one

from each distinct area of staining. Sample TP6-SS-01 was collected from the stained area located

toward the east end of test pit TP6 at a depth of 4 feet BLS. Sample TP6-SS-02 was collected from the
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stained area at the west end at a depth of 6.5 feet BLS. Test pit TP7 contained wood debris, fiberglass

insulation, charcoal, plastic, and rubber hoses from a depth of 5 feet BLS to the total excavation depth

of 7 feet BLS. These waste materials were present within a well-graded gray sand that extended from

4 feet BLS to the total excavation depth of 7 feet BLS. Sample TP7-SS-01 was collected within this

well graded sand at a depth of 4.5 feet BLS, 0.5 feet above the waste materials present within this test

pit. This well-graded gray sand layer was also observed to be present within test pit TP8 from 1 to

2 feet BLS. Test pit TP8 was observed to contain metal debris, glass bottles, metal pipes, charcoal,

and concrete-asbestos board, from 2 feet BLS to the total excavation depth of 4 feet BLS. One subsoil

sample was collected from approximately the center of test pit TP8 at a depth of 4 feet BLS.

Test pit TP2 was excavated at the west end of the landfill area to locate the western edge of the landfill.

An area of petroleum hydrocarbon-stained silty, gravelly sand with some metal debris and cables was

found at the east end of test pit TP2. One subsoil sample was collected from this stained area at a depth

of 2 feet BLS. Test pits TP3 and TP4 were excavated at the east end of the landfill area to locate the

eastern edge of the landfill. Consolidated, weathered, fractured basalt was encountered at a depth of

2 feet BLS throughout test pit TP3. No stained soil or waste materials were encountered in the test pit

TP3 excavation. Therefore, no subsoil samples were collected from this test pit. One area of

petroleum-stained gravelly, silty sand was present just east of the center of test pit TP4, that extended

from 2 feet BLS to the contact with the consolidated, weathered, fractured basalt at 3.7 feet BLS in this

area. One subsoil sample was collected from this stained area at a depth of 3.7 feet BLS.

4.2.5 Groundwater Sample Collection

Groundwater samples were collected from monitoring wells MW2, MW3, and MW4 according to the

procedures presented in Section 3.4.6. A groundwater sample could not be obtained from monitoring

well MW1 because no water was present within the well. It was not possible to purge or sample well

MW2 using the specified peristaltic pump system, because the depth to groundwater within the well

was beyond the lift capabilities of the pump. In addition, this well purged dry after removal of

approximately 5 gallons of water from the well. The groundwater recovery rate in well MW2 was

measured and calculated to be approximately 0.0096 feet per minute. Well MW4 was sampled using

the peristaltic pump, but purging was completed using a disposable bailer. This well also purged dry

after removal of approximately 7 gallons of water from the well. The groundwater recovery rate in

well MW4 was measured and calculated to be approximately 0.6 feet per minute. The groundwater
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elevations measured within these three wells prior to groundwater sampling activities on September 1,

1998, ranged from 105.74 feet above msl in well MW2 to 97.40 feet above msl in well MW3. These

elevations are more than 22 feet higher than the forebay pool level measurement of 75.2 feet above msl

on that same day.

4.2.6 Seep Survey and Sediment Sampling

A survey of the steep cliff surrounding the east end of Bradford Island was performed as described in

Section 3.4.2, Groundwater Seep Survey, to determine if the shallow groundwater present beneath the

site was seeping into the Columbia River. The limits of this survey are demarcated by the slash marks

presented on Figure 5. No evidence of groundwater seepage was observed during this survey. In

addition, Tetra Tech personnel visually examined the shallow water adjacent to the cliff face for signs

of the solid waste reportedly disposed in these areas. However, the river bottom was only visible on

the east end of the island due to limited water clarity and river depth at the time of the survey. No

waste materials were observed in this area during the visual survey.

Multiple sampling attempts were made to collect sediments from within the Columbia River adjacent to

the landfill site. Approximately 10 to 15 attempts to collect sediments were made immediately adjacent

to the north side of landfill. Water depths in this area ranged from approximately 20 to 50 feet. All

attempts to collect sediments resulted with either no retrieval of sediment or retrieval of only large

rocks and cobble that were unsuitable for sampling. Therefore, approximately five additional attempts

were made to collect sediments from further out in the river channel, north of the landfill site. Water

depths in this area ranged from approximately 75 to 100 feet. Sediment collection efforts at these

locations produced similar retrieval results as the sampling attempts closer to the shoreline.

A similar number of attempts were made to collect sediment in the river immediately adjacent to the

east side of the landfill. Water depths in this area at the time of sampling ranged from approximately

15 to 45 feet. The water in this area was observed to be at a lower surface flow velocity than

encountered on the north side of the island, and appeared to present a higher probability of sediment

accumulation on the river bottom in this area. However, after repeated attempts, no sediment could be

obtained. In addition, attempts were made to collect sediments from approximately 100 to 150 feet

from the east end of the landfill, in waters ranging from 50 to 75 feet in depth. Again, no sediment

could be obtained in this area.
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4.3 SAMPLE ANALYTICAL RESULTS

The following sections summarize the analytical results of the soil, asbestos, groundwater, and quality

control samples collected during the site inspection activities conducted at the former Bradford Island

landfill. The laboratory analytical reports from the landfill site inspection are presented in

Appendix H. The complete analytical laboratory data package for the Bradford Island site inspection

effort is available in CENWP and Tetra Tech project files.

In addition to the screening criteria presented in the project work plan, all leachable metals

concentrations detected in the soil samples and all contaminant concentrations detected in the

groundwater samples have been compared to chronic freshwater criteria, due to the potential for these

contaminants to migrate to the Columbia River. In the comparison of sample results with applicable

screening levels, it is important to note that laboratory reporting limits for certain compounds and their

associated practical quantitation limits (PQLs) exceeded the corresponding screening levels. The

compounds for which PQLs exceeded screening levels were identified in the project Sampling and

Analysis Plan prepared prior to the site inspection (Tetra Tech 1997).

The additional compounds for which laboratory reporting limits in specific samples exceeded the

corresponding screening levels due to matrix effects or necessary sample dilution are outlined below:

• The compound Alpha-BHC exceeds the DEQ numeric soil cleanup level (NSCL) in

samples TP1-SS-01, TP5-SS-01, TP6-SS-01, TP7-SS-01, and TP9-SS-01.

• All of the PCB Aroclors exceed the DEQ NSCLs in samples TP1-SS-01, TP2-SS-01,

TP5-SS-01, TP6-SS-01, TP7-SS-01, and TP9-SS-01.

• The compounds Gamma-BHC (Lindane) and Endrin exceed the DEQ NSCLs in sample

TP7-SS-01.

• The compounds benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene,

chrysene, hexachloro-benzene, exceed the DEQ NSCLs in samples TP1-SS-01, TP2-SS-

01, TP5-SS-01, TP6-SS-01, TP6-SS-02, TP7-SS-01, TP8-SS-01, and TP9-SS-01.
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• The PAH compounds benzo(b)pyrene and dibenzo(a,h)anthracene exceed both the DEQ

NSCLs and the EPA preliminary remedial goals (PRGs) in samples TP1-SS-01, TP2-SS-

01, TP5-SS-01, TP6-SS-01, TP6-SS-02, TP7-SS-01, TP8-SS-01, and TP9-SS-01.

• The compounds 3,3'-dichlorobenzidine and n-nitrosodi-n-propylamine exceed the EPA

PRGs in samples TP1-SS-01, TP2-SS-01, TP5-SS-01, TP6-SS-01, TP6-SS-02, TP7-SS-

01, TP8-SS-01, and TP9-SS-01.

• The compounds bis(2-chloroethyl)ether and hexachlorobenzene exceed the EPA PRGs in

samples TP5-SS-01, TP6-SS-01, TP7-SS-01, and TP8-SS-01.

• The compound pentachlorophenol exceeds the DEQ NSCL in samples TP5-SS-01, TP6-

SS-01, TP7-SS-01, and TP8-SS-01.

• The compounds indeno(l,2,3-cd)pyrene and pentachlorophenol exceed the EPA PRGs in

samples TP6-SS-01 and TP7-SS-01.

• The compound bis(2-ethylhexyl)phthalate exceeds the DEQ NSCL in samples TP6-SS-01

andTP7-SS-01.

• The compound 1,4-dichlorobenzene exceeds the EPA PRG in sample TP7-SS-01.

A summary report of the laboratory data quality evaluation performed on the analytical data associated

with this site inspection is provided in Appendix I. Any qualification of the data based on this data

quality evaluation are shown on the data summary tables included in this section, and are discussed in

Appendix I.

4.3.1 Surface Soil Samples

The following section presents the analytical results for the surface soil samples collected at the landfill

site. Three of these samples were collected to establish background metals concentrations on Bradford

Island. In addition, one surface soil sample was collected downgradient of the pesticide mixing area to
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determine if past practices in this area had adversely impacted the environment. The locations of these

samples are shown on Figure 5.

4.3.1.1 Background Metals Concentrations. Soil samples were collected at three locations outside the

landfill boundaries to determine the background concentrations of metals on the island. All three

samples were analyzed for the presence of total TAL metals. In addition, two of the three samples also

underwent SPLP extraction and subsequent analysis for the presence of leachable TAL metals.

As shown on Table 3, all three of the background samples (denoted with a "BK" prefix) contained total

metal concentrations above the laboratory reporting limits. The arsenic concentration of 3.24 milli-

grams per kilogram (mg/kg) detected in background sample BK2-SS-01 exceeded the applicable EPA

PRG and the DEQ NSCL of 3 mg/kg. In addition, the leachable iron concentrations detected in the

two background samples that underwent SPLP extraction exceeded the applicable EPA freshwater

chronic criteria (FCC; Table 4). No other metals concentrations above the applicable screening levels

were detected in the three background samples.

4.3.1.2 Pesticide Mixing Area. The surface soil sample (PW1-SS-01) collected downgradient of the

pesticide mixing area to determine if past practices in this area had adversely impacted the environment

was analyzed for the detection of VOCs, SVOCs, pesticides, PCBs, herbicides, TPH, and TAL metals.

TAL metals concentrations were determined following SPLP extraction. The results of this sample are

summarized in Tables 4 through 9.

Volatile Organic Compounds-No VOCs were detected above laboratory reporting limits in the

surface soil sample collected downgradient of the pesticide mixing area (Table 5).

Semi-volatile Organic Compounds—No SVOCs were detected above the laboratory reporting

limits in the surface soil sample collected downgradient of the pesticide mixing area (Table 6).

Pesticides-Three organochlorine pesticides; 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT; were

detected above laboratory reporting limits in the surface soil sample collected downgradient of the

pesticide mixing area at concentrations of 2.29 micrograms per kilograms(M-g/kg), 3.05 M-g/kg, and

4.36 ug/kg, respectively (Table 7). However, these concentrations were consistently below both the
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TABLE 3. TOTAL METALS IN SOIL SAMPLES
SITE INSPECTION

BRADFORD ISLAND LANDFILL
CASCADE LOCKS, OREGON

AUGUST 1998

Target Analyte

Silver
Aluminum

Arsenic
Barium

Beryllium
Calcium

Cadmium
Coball

Chromium
Copper

Iron
Mercury
Potassium

Magnesium
Manganese

Sodium
Nickel
Lead

Antimony
Selenium
Thallium

Vanadium
Zinc

Sample Designation (mg/kg)

BK1-SS-01

< 0.500
12,000

2.77 (J)

77.0
< 0.500

6180
< 0.500

11.4
11.9
45.0

18,900
0.101
204

7,090
368

295 (J)
16.3
14.2

< 0.500
0.801

< 0.500
42.2
53.6

BK2-SS-01

< 0.500
19,500

3.24 (J)

95.5
0.554
8030
0.575
18.9
19.2
49.9

25,600
< 0.100

962
11,700

610
393 (J)

24.2
18.7

< 0.500
< 0.500
< 0.500

61.5
55.9

BK3-SS-01

< 0.500
20,200
2.92 (J)

139
0.622
7890

< 0.500
17.5
21.3
53.6

28,300
< 0.500

764
15,900

460
239 (J)

19.2
8.67

< 0.500
< 0.500
< 0.500

73.0
60.4

TP1-SS-01

46.0
16,600

9.73 (J)
567

< 0.500
9740
195
17.2
60.1
1620

52,700
1.61

1,180
5,180
1,830

471 (J)
84.0

:: 7,140 .•:.,,
4.49

< 0.500
< 0.500

26.9
8,650

TP4-SS-01

< 0.500
11,200

2.18(J)
84.6

< 0.500
6610

< 0.500
8.28
9.12
28.5

21,500
< 0.100

865
7,070
273

585 (J)
14.0
189

< 0.500
< 0.500
< 0.500

34.3
57.9

TP5-SS-01

< 0.500
12,600

;H 3;04.(J); :
136

< 0.500
5050
4.54
9.02
14.0
55.1

18,100
1.66
1100

5,860
362

404 (J)
17.7
193

0.874
< 0.500
< 0.500

40.9
114

TP6-SS-01

< 0.500
16,000
1.75(J)

87.6
< 0.500

8870
1.60
7.92
9.34
53.0

22,400
< 0.100

1020
7,840

211
570 (J)

20.4
: :: ; 1,120 ..; • ; • ;

< 0.500
< 0.500
< 0.500

31.5
130

TP8-SS-01

12.0
9,020

:::,.';5;35.(J),,:;
156

< 0.500
6830
5.03
10.7
13.5
204

16,900
3.50
826

5,840
381

433 (J)
21.3
403
3.05

< 0.500
< 0.500

37.1
381

TP9-SS-013

< 0.500
13,200

2.11(J)
98.3

< 0.500
5420
3.55
7.93
12.6
44.7

22,300
3.52
1020

5,660
290

344 (J)
15.3
151
1.16

< 0.500
< 0.500

38.3
85.7

Applicable or Relevant and
Appropriate Requirements

(ARARs) (nig/kg)

EPA (PRGs)b

9,400
100,000

3
100,000
3,400
NC
930

29,000
450

70,000
100,000

560
NC
NC

45,000
NC

37,000
1,000
750

9,400
NC

13,000
100,000

DEQ (MASC)C

10,000
NC
3

140,000
1

NC
1,000
NC

1,500
80,000

NC
600
NC
NC

200,000
NC

40,000
2,000
NC
NC
NC
NC
NC

Note: Shading indicates that sample concentration exceeds ARARs. Laboratory reporting limits that exceed ARARs have not been shaded,
a - Blind replicate of sample TP5-SS-01.
b - EPA Region 9 Preliminary Remedial Goals,
c - DEQ industrial maximum allowable soil concentration (OAR Chapter 340-122-045).

NC = No criteria exists for the associated analyte.
J = Estimated concentration.



TABLE 4. SYNTHETIC PRECIPITATE LEACHING PROCEDURE METALS IN SOIL SAMPLES
SITE INSPECTION

BRADFORD ISLAND LANDFILL
CASCADE LOCKS. OREGON

AUGUST 1998

Target Analyle

Beryll ium
Cadmium

Manganese
Cobalt

Chromium
Copper
Nickel

Antimony
Silver
Zinc

Thallium
Iron

Selenium
Arsenic

Potassium
Lead

Vanadium
Barium

Calcium
Aluminum
Magnesium

Sodium
Mercury

Sample Designation (mg/1)

SB1-SS-01

< 0.00500 (UJ)
< 0.00500 (UJ)

0.340 (J)
< 0.0100 (UJ)

0.0120 (J)
0.0350 (J)

< 0.0300 (UJ)
< 0.0400 (UJ)
< 0.0500 (UJ)
< 0.0500 (UJ)
< O. IOO(UJ)

21.6 (J)
< 0.150(UJ)
< 0.200 (UJ)

1.78(J)
< 0.200 (UJ)
< 0.200 (UJ)
< 0.250 (UJ)

5.55 (J)
10.2 (J)
14.5 (J)
64.1(J)

:. 0.00162 (J)

BK2-SS-01

< 0.00500
< 0.00500

0.0546
< 0.0100
< 0.0100
< 0.0300
< 0.0300
< 0.0400
< 0.0500
< 0.0500
< 0.100

10.6
< 0.150
< 0.200
0.207

< 0.200
< 0.200
< 0.250

2.71
7.90
3.81
61.2

< 0.00100

BK3-SS-01

< 0.00500
< 0.00500

0.0586
< 0.0100
o.ono

< 0.0300
< 0.0300
< 0.0400
< 0.0500
< 0.0500
< 0.100

10.3
< 0.150
< 0.200
< 0.200
< 0.200
< 0.200
< 0.250

2.38
6.75
4.39
61.8

< 0.00100

PW1-SS-01

< 0.00500
< 0.00500

0.0994
< 0.0100
< 0.0100
< 0.0300

• < 0.0300
< 0.0400
< 0.0500
< 0.0500
< 0.100

:8.81 . ' • • : . . : .

< 0.150
< 0.200
0.472

< 0.200
< 0.200
< 0.250

2.03
5.18
4.16
64.3

< 0.00100

TP2-SS-01

< 0.00500
< 0.00500

0.0343
< 0.0100
< 0.0100
< 0.0300
< 0.0300
< 0.0400
< 0.0500
< 0.0500
< 0.100

:::.:';-4:64>,::

< 0.150
< 0.200
< 0.200
< 0.200
< 0.200
< 0.250

9.50
2.21
2.40
45.8

< 0.00100

TP6-SS-02

< 0.00500
< 0.00500

0.144
< 0.0100
< 0.0100
0.0302

< 0.0300
< 0.0400
< 0.0500
0.0746
< 0.100
...8:73 !:

< 0.150
< 0.200
0.394

< 0.200
< 0.200
< 0.250

1.85
5.61
2.22
43.5

0.00196 ::

TP7-SS-01

< 0.00500
< 0.00500

0.0445
< 0.0100
< 0.0100
< 0.0300
< 0.0300
< 0.0400
< 0.0500
< 0.0500
< 0.100

::-: ::;3:96. ;•:.: . ; ;•:•;
< 0.150
< 0.200
0.657
1.35

< 0.200
< 0.250

1.52
2.06

< 0.500
22.3

< 0.00100

Applicable or Relevant and Appropriate Requirements (ARARs)

(mg/l)

EPA Freshwater
a

Chronic Criteria

NC
0.001
NC
NC
NC

0.011
0.16
NC
NC
0.1
NC
NC

0.005
0.190

NC
0.0025

NC
NC
NC
NC
NC
NC

0.000012

DEQ Freshwater

Chronic Criteria

0.0053
0.0011

NC
NC
NC

0.012
0.160

1.6
0.00012

0.110
0.040

1.0
0.035

NC
NC

0.0032
NC
NC
NC
NC
NC
NC

0.000012

DEQ (NSCL)C

0.002
0.5
400
NC
10
100
10

NC
5

NC
NC
NC
NC

0.004
NC
2

NC
100
NC
NC
NC
NC
0.2

Note: Shading indicates that sample concentration exceeds ARARs. Laboratory reporting limits that exceed ARARs have not been shaded,
a - U.S. EPA criteria for priority toxic pollutants for freshwater [Criterion Continuous Concentration (40 CFR, Chapter 1, Part 131, Section 36 (b)(l))].
b - Oregon Administrative Rules, Chapter 340, Division 41, Table 20.
c - DEQ numerical soil cleanup levels (OAR Chapter 340-122-045).
NC = No criteria exists for the associated analyte.
J = Estimated concentration.

UJ = Estimated as not detected above the laboratory reporting limit.
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TABLE -V VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES

SITE INSPECTION

BRADFORD ISLAND LANDFILL
CASCADE LOCKS. OREGON

AUGUST IWR

Sample Designation (mi/li)

SEl-SS-Ol

< 0.100 (UJ)

< 0.100 rtJl)
< O. IOO(UJ)

< O.IOO(UJ)

< O.IOO(UJ)

< 0 100 fUl)

< 0.100 (UJ£

< 0.100 (UJ)
< O.IOOOJJ)

< i.oo (Uj)
< o.ioo (uri
< 0.100 (US)

< O.IOO(UI)

< O . IOO(UJ)

< 0.100 (UJ>

< 0.100 (UJ)
< 0.100 (UJ)
< 2.00 (UJt

< 2.00 (UJ)

< 0.100 (UJ)

< 2.00 (UJ>
< O. IOO(UJ)
< 0 100 (UJ)

< 0.100 (UJ)

< 0.100<U1)

< 0 100 (UJ)

< 0 100 (UJ)

< 0.100 (UJ}

< 0 100 (UJ)
< 0.100 (UJ)

< O.JOO (UJ)

< 0.100 (UJ)
< o.ioo run
< 0.100 (UJ)

< O . I O O ( U J )

< O . I O O ( U J )

< O . IOO(UJ)

< O . I O O ( U J )
< O . I O O ( U J )

< 0.200 (UI)
< l .OO(UJ)

< 0.100 (UJ)
< O.IOO (UJ)

< 0.100 (UJt
< 0.100 (UJ)

< 0 100 (UJ)

< 0 100 (UI)

< O . I O O ( U J )
< o.ioo run
< O . I O O ( U J )

< 0.100 ( U J )

< 0.100 (UJ)

< 0.100 f i l l )
< 0 100 (UJ)

< 0 100 (UJ)
<: 0.100 (UJ|

PWL-SS-Ol

< O.IOO
< 0.100

< 0.100

< 0.100
< O.IOO
< 0 100

< 0.100
< 0.100

< 0.100

< 1.00

< 0.100

< 0.100

< 0.100

< O.IOO

< 0.100
< 0.100

< 0.100

< 2.00

< 2.00

< 0.100

< 2.00
< 0 100
< 0.100

< 0.100

< 0.100

< 0 100

< 0.100

< 0.100

< 0.100

< 0.100
< O.JOO

< 0.100

< O.IOO

< 0.100

< 0.100

< O.IOO
< 0.1W)

< O.IOO

< 0.100
< 0200

< 1 00
< 0 100

< O.IOO

< O.IOO

< 0.100

< 0.100
< O.IOO

< O.IOO
< I) 100
< O.IOO

< O.IOO

< 0.100
< 0 100

< 0 100
< o.i no
< 0 100

TPl-SS-Ol

< O.tOO fUJ)

< 0 100 (UJ)

< 0. 100 (UJ)

< 0.100(UJ>
< 0.100 (UJ)

< 0.100 (UJ)

< O.lOOflJJ)

< 0.100(UJ)

< O. IOO(UJ)

< 1 00 (UJ)
< o loo nji)
< 0.100 (UJ)

< 0. 100(110
< 0.100(UJ)

< O.IOO(UJ)

< 0.100OJJ)

<-0 . lOO(UJ)

< 2.00 (UJ)

< 2.00 (UJ)

< 0 100 (UJI
< 2.00 (UJ)

< 2.00 ttJJ)
•C 0.100(UJ)
< o.ioo lun
< 0.100 (UJ)

< o.ioo urn

< O.IOO(UJ)
< 0.100 (UJ)

< 0 100 (UJ)

< O.JOO(UJ)
< 0.100 (UJ)

< O.JOO (UJ)

< O.IOO(UJ)

<; o . ioo(UJ)
< O.IOO(UJ)

< O . IOO(UJ)
< O.IOO (UJ)

< O.IOO(UJ)
< 0 100 (UJ)

< 0 100 (UJ)

< 0 200 (UI)

< 1.00 (UJ)
< O.IOO (UJ)

< O.IOO(UJ)
< O.IOO (UJI

< O . I O O ( U J )
< 0.100 (UJ)

< O.IOO(UJ)

< O.IOO (UJ)
< O . I O O ( U J )

< O.IOO(UJ)

< 0 100 (UJ)

< 0.100 (UJI

< O. IOO(UJ)

< O . I O O ( U J )
< O . I O O ( U J )
< O.IOO (UJ)

TP2-SS-01

< 0.100

< 0.100
< 0.100

< 0.100

< 0.100

< 0.100

< O.IOO

< 0.100
< 0 100

< \ 00
< 0.100

< 0.100

< 0.100

< 0 100

< 0.100

< 0.100
< 0.100

< 2.00

< 2.00

< 2 00

< 0 100

< 0.100

< 0.100

< 0.100

< 0.100

< 0 100

< 0.100

< 0.100

< O.JOO

< 0.^00

< O.IOO
< 0.100

< 0.100

< 0.100
< 0.100

< 0 100

< 0 100

< 0.100

< Q.200
< 1.00

< O.IOO

< 0.100

< O.IOO

< O.IOO

< 0.100
< 0.100

< 0 100
< O.IOO

< 0.100

< 0.100

< 0.100

< 0.100
< 0.100

< 0.100
< 0.100

TP4-SS-01

< 0 100

< 0.100

< O.tOO

< 0.100
< 0.100

< 0 100

< 0.100

< 0.100

< 1.00

< 0.100

< 0.100

< 0.100

< 0.100

< O.IOO

< O.IOO

< 0.100
< 2.00

< 2.00

< 2.00

< 0.100
< 0 100

< 0 100

< 0.100

< O.IOO

< O.IOO
< 0.100

< 0.100

< O.IOO
< O..VX)
< 0 100

< 0 100

< 0 100

< 0.100

< 0.100

1_ < 0.100

< O.IOO
< O.IOO

< 0.200

< 1.00

< O.IOO
< O.IOO

< 0.100

< 0.100

< 0.100
< 0 100

< 0.100
< 0.100

< O.IOO

< 0.100
< 0.100

< 0.100
< 0 100

< 0.100
< O.IOO

TPVSS-01

< 0.100

< 0.100

< 0.100

0.112
< 0.100

< 0.100

< 0.100
1.46

< 1.00

< 0.100

< 0 100

< 0 100

0 V

< 0 100
< 0.100
< 0.100

< 2.00

< 2.00

< 2 00

< 0.100
< 0.100

< 0 100

< 0.100

< 0.100

< 0.100

< 0.100

< 0 100
< 0.100

< O.JOO

< 0.100

< 0.100

< O.IOO

< 0.100
< 0.100
0228

< 0 100

< 0 100 .
0.6M

< 1.00

0.422
0.172
0.3J1

0.269

0.314

0.142

< 0.100
< O.IOO
< 0.100

1 W

< 0 100
< 0.100

< 0 100
< 0 100
•: o.ioo

T?6-SS-OI

< O.IOO

< 0.100
< O.IOO

< O.IOO
<: O.IOO

< 0.100

< O.IOO
< 0.100

< 1 00
< 0 100

< 0.100

< 0.100

< 0.100

< 0.100

< 0.100

< O.IOO

< 2.00

< 2 00

< 2.00

< o.ioo
< 0.100

< 0 100

< 0.100

< 0.100

< 0.100

< 0.100

< 0.100
< O.IOO

< O.JOO

< 0 100

< 0.100

< 0 \ 0 0
< 0 100

< 0.100

< 0.100

< 0.100
< 0.100

< 0.100

< 1.00

< 0.100

< 0.100

0.139

< 0.100
< O.IOO

< O.IOO
< 0 100
< O.JOO
< 0.100

< 0 100

< 0.100

< 0.100

< 0 100
•: O.IOO
< O.IOO

TV6-SS-03

< O.IOO

< O.IOO

< 0.100

< 0.100

< O.IOO
< 0.100

< O.IOO
< 0.100

< 0.100

< 1.00

< 0.100

< O.IOO

< 0.100

< 0.100

< 0.100

< 0 100

< 0 100

< 2.00

< 2.00

< 0.100

< 2.00

< 0.100
< 0.100
< 0 100

< 0.100

< 0 100

< O.IOO

< 0.100

< 0 100

t O.IOO
< O.JOO

^ 0.100

< O.IOO

< 0.100

< O.IOO

< O.IOO

< 0.100

-; o.ioo
< 0.100

< 0.200
< 1 00

< O.IOO

< 0.100

< 0 100

< 0 100

< 0.100
< O.IOO

< 0.100
< 0.100
< 0.100

< O.IOO
< O.IOO

< 0 100

< 0.100
< O.IOO
< 0.100

TP7-SS-01

< 0.100

< 0.100

< 0.100

< 0.100
< 0.100

< 0.100

< 0 100

< 0.100
< O.IOO

< 1 00
< 0.100

< 0.100

< 0.100

< 0.100

< 0.100
< 0.100

< 0.100

< 2.00

< 2.00
< 0.100

< 2.00

< 0 100
< 0.100

< O.IOO

< 0.100

< 0.100

< 0.100

< O.IOO

< 0.100

< 0.100

< O.JOO
< 0.100

< O.IOO

< 0.100

< 0 100

< O.IOO
< 0.100

< 0.100

< O.IOO

< 0.200
< 1.00

< O.IOO

< 0.100

< 0.100

< 0.100

< 0.100

< 0.100
< 0.100
< 0.100

•2 .12

< 0.100
< 0.100

< 0.100

< 0.100

< 0.100
< 0.100

TVS-SS-01

< 0. 100
< 0.100
< 0.100

< O.IOO

< 0.100
< 0.100

< 0.100

< 0.100

< 0.100

< 1.00

< 0.100
< O.IOO

< 0.100

< O.IOO

< O.IOO
< 0.100

< 0.100

< 2.00

< 2.00

< 0.100

< 2.00

< 0.100

< 0.100
< 0.100

< 0.100

< O.IOO

< O.IOO

< 0.100

< O.IOO

< 0.100
< O.JOO

< O.IOO

< 0.100

< O.IOO

< 0.100
< 0.100

< 0.100

< O.IOO

< 0.100

< 0.200
< 1.00

< 0.100

< 0 100

< 0 100

< 0 100
< 0.100

< 0.100

< O.IOO
< O.IOO

- ••i.w. •
< O.IOO

< 0.100

< ft. 100
< O.IOO
< 0.100
< 0.100

TV9-SS-01*

< 0.100

< 0.100

< 0.100

< 0.100

< 0.100

< 0.100

< 0.100

< 0.100
0 448

< 1 00

< 0.100
< 0.100

< 0.100

0.189

< 0 100

< 0.100
< 0.100

< 2.00

< 2 00
< O.IOO

< 2.00
< 0.100

< 0.100

< 0.100

< 0.100

< 0.100

< 0.100

< 0.100

< 0.100
< 0.100

< O.JOO

< O.IOO

< O.IOO

< 0 100

< 0.100

< O.IOO
< 0.100

< 0 100

< 0 100

< 0.200
< I 00

0.146

< 0.100

0.1. V
< 0.100

< o.ion
< 0.100

< O.IOO
< 0.100
< 0.100

1.12
< 0.100

< 0.100

< 0.100
< 0 100
< 0.100

Applicable of Relevant ind
Appropriate Requirement!

(ARARt) (mrte>

FJ'A (PRO*)*"

6.8

1.400
I

:.ooo
NT
NT

0.0031

1.700

170

2.1

0.02.1
370

0.76

70

NC

7

NC

NC

NC

NC

NC:
6.100

1.4
97

NC

wo

1.200

1
ISO

NC

1
\

NC

NC

.Vi

NC

310

130

38

NC

210

20

JJO

JJO

NC

280

NC

410

1.700
490

NC

J20

NC

NC

NC

1.300
OOJ

DEQ (NSCL)

NT
q

NC:

NC

0.01

NC:

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC
NU

NC

NC

O.I

NC

NC

0.3

NC

0.2

JO

NC

0.4

NC

4

NC

NC

NC

NC

100

NC

NC

800

0.1

NC

NC

30

800

NC

NC

NC

NC

0.3

80
f,

NC

0.4

1,000
0.008

a • IHiml replicate of sample TPJ-SS-OI

t- • t:J'A ktrii-n 9 Keliminary Remodiil Goal».

c • DE(J numerical soil cleanup levels (UAH Chapter 340-122-04J).
NC - No crnerta exist Tor the aifoctamd «nilyl*.
UJ - Esiiniarcd ii not detected atiovo the hhcntorv report me l imi t .

TETRA TECH: FINAL SITE INSPECTION REPORT
BRADFORD ISLAND LANDFILL, CASCADE LOCKS, OREGON
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TABLE 6. SEMI-VOLATILE ORGANIC COMPOUNDS IN SOIL SAMPLES

SITE INSPECTION

BRADFORD ISLAND LANDFILL

CASCADE LOCKS. OREGON

AUGUST 1<W8

Target Analyte

1.2.4-TnchlDn**ru*ne

1.2-DichIorubenieiie

1 .3-Dichlorobenz*iic

2,4.5-Tnchlorophenol
2.4.6-Triehlorophenol

2.4-Dichlorophenol

2.4 Diiuelh-dphenol

2.4-Diniln>pnenol

2.4-DiniinTtohiene

• 2.6-DinitrotDluene

2-Ch loranaphlha lene
2 Chlorophcnol

2 -Meth y hiaphlha lene

2- Meth y (phenol

2 -Ni Irani line

2-Nitrophenol

3-Methylphenol

4 Methylphemil

3.3'-Dichk»robeimdine

3-Niiroanilme

4.6-Dimtro 2 mcihylphenol

4 ftrumophenyl phrnvl «iher

4.Chbm-3-meihvlph«iol

4-Chloruaniline
4-Chtiirophenvl pheny) ether

4-Nilroaniline

4-Niirpphenol

Acenaphlhene

Acrnaphlhvlenc
Aniline

Anihnccno

I'lenio la) anihncene

Benzo fa) pyrene

Kenza (h) fluoranthcne

Ltnzu {phi) perylene

bcnio (k) flmiranthene

I'irnioic Acid

Benzvl alcohol

1 1 i(2 -ch (nine ihox v 1 m e lhane

Bis(2-ehli>n.ethvl)eiher

I>ii{2-chlon>iEaprupyl)e(her

I'.i*(2-elhvlhexyl)phihalate

Butyl hcnivl phthabtr

Cartmiole

Chrysene

Di-n-buwl phllultte
Di-n-oclyl phlhable

Dihcnz. (a,h) anthracene

Ditlhvl phthalate

Dimethyl pMhalaie
Flunranlhene

Runrroe

Hexachlorobenrene

llexachliTrobuiidiene

Herne h lomc ve lopentadiene

lle»chl«n>eihane

Indenn (1.2.3-cd) pyrene

Imphorone

N-Niln>K>diphenvlaniine

Njphihakne

Nilmheniene

}'eniachli'rr>phenol

1'henanihrcne

I'henol
h'vrrne

Simple- D»*itn*t>on (m&1t)

SBl-SS-01

< 0.100 (UJ)

< 0.100 (UJ)

< 0.100 fUJ)

< o.50o run
< 0.100 fUJ)

< o 100 fim
< o.ioo (un
< 0.500 (UJ)
< O. lOOfUJ)

< O. lOOfUJ)

< 0 100 (UJ)

< 0.100 (UJ)

< 0.100 (Ut

< 0.100 OH)

< 0.500 fUJ)

< 0 100 fUJ)

< 0.100 (UJ)

<: 0.100 (UJ)

< 5.00 (UJ)

< 0.500 fUJ)

< 0.500 (UJ)

< 0.100 (UJ)

< o 100 (im
< 0.100 (UJL
•; O. lOOfUJ)

<: 0.500 (UJ)

< 0.500 (UJ)

< 0.100 (UJ)

•= o.ioo (UJL
<- O . l O O f U J )
< 0 100 (UJ)

< o.iootun
< O.IOO(UJ)

< O . l O O f U J )

< O . l O O f U J f

< O . l O O f U J )

< 0.500 (UJ)

< O . l O O f U J )

< Q. IOQ(UJ)

< O . I O O ( U J )

< O . lOOfUJ )

< 0.500 (UJ)

< 0.100 (UJ)
< 0.500 (UJ)

< O . l O O f U J )

< 0.500 (UM
< 0 500 (UI)

< 0.100OJJ

< O . l O O f U J

< 0 IOOIUJ

< O. lOOtUJ

< O . l O O f U J

< 0.100IUJ

< O . l O O f U J

< O . l O O f U J
< 0.100(UJ

< O . l O O f U J )

< O . lOOfUJ )

< 0.200 (UJ)

< O . l O O f U J )

< O . l O O f U J )

< 0.500 (UJ)

< 0 100 (UJ)

< O . I O O ( U J )
< 0 100 (UJ)

PW1-SS-01

< 0.100

< O.IOO

< 0.100

< 0.500

< 0.100

< 0.100

< 0.100

< 0500

< 0.100

< 0.100

< 0.100

< O.IOO

< 0.100

< 0.100

< 0 500

< 0.100

< O.IOO

< 0 100

< 5.00

< 0.500

< 0.500

< 0.100

< O.IOO

< 0.100

< 0.100

< 0.500

< 0.500

< 0.100

< 0.100

< O.IOO
< 0.100

< 0 100

< 0.100

< 0.100

< 0 100

< O.IOO

< 0 500

< 0.100

< 0.100

< 0.100

< 0.100

< 0 500

< 0.100
< 0.500

< 0.100

< Q.500
< 0.500

< 0 100

< 0.100

< 0.100

< 0.100

< 0.100

< 0.100

< 0.100

< 0 100

< 0.100

< 0.100

< 0.100

< 0.200

< O.IOO

< O.IOO

< 0.500

< 0.100

< O.IOO
< 0.100

TPI-SS-01

< 0.500

< 0.500

< 0.500

< 2.50

< 0.500

< 0 500

< 0.300

< 2.50

< 0.500

< 0 500

< 0.500

< 0.500

< 0.500

<: 0.500

< 2.50

< 0.500

< 0.500

< 0.500

< 25.0

< 250

< 2.50

< 0.500

< 0500

<. 0.500

<: 0.500

< 2.50

< 2 \0

< 0.500

< 0.500

< 0.500
< 0.500

< 0.500

< 0.500

< 0.500

< 0.500

< 0.500

2.50

< 0.500

< 0.500

< 0500

< 0.500

< 2.50

< 0.500
< 2.50

< 0.500

< 2.50
< 2.50

< 0.500

< 0.500

< 0.500

< 0.500

< 0.500

< 0 500

< 0.500

< 0.500
< 0.500

< 0.500

< 0.500

< 1. 00

< 0 500

< 0.500

< 2.50

< 0.500

< 0.500
< 0.^00

TP2-SS-OI

< 0.500

< 0.500

< 0.500

< 2.50

< 0.500

< 0.500

< 0 500

< 2.50

< 0.500

< 0.500

< O.VW

< 0.500

< 0.500

< 0.500

< 2.50

< 0.500

< 0.500

< 0.500

< 25 0

< 2.50

< 2.^0

< 0.500

< 0.500

< 0.500

< 0 500

< 2.50

< 2.50

< O.<00

< OMM
< 0.500
< 0.500

1.72

. 3.05

•2.88

1.4

. ..0.«9

< 2.50

< 0.500

< 0.500

< 0.500

< 0.500

< 2.50

< 0.500
< 2.50

.- 1.79 -

< 2.50
< 2.50

< 0.500

< 0.500

< 0.500

2.48

< 0 VW

< 0.500

< 0.500

< 0 500
< 0.500

1 56

< 0.500

< 1.00

< 0.500

< 0.500

< 2.50

0.709

< 0.500
4.05

TP4-SS-01

< 0.100

< 0.100

< 0.100

< 0.500

< 0.100

< 0.100

< 0.100

< 0.500

< O.IOO

< O . I O O

< 0 100

< 0.100

< 0.100

< 0.100

< 0.500

< 0.100

< 0 100

< 0 100

< voo
< 0 500

< 0.500

< 0.100

< 0.100

< 0.100

< 0.300

< 0.500

< 0.500

< 0.100

< 0.100

< 0.100
< 0.100

0.111

< 0.100

0 132

< 0.100

< 0.100

< 0.100

< 0.100

< 0.100

< O.IOO

< O.IOO

< 0.500

< 0.100
< 0 500

0.13

< 0.500
< 0.500

< 0.100

< 0.100

< 0.100

0.164

< 0.100

< 0 100

< 0.100

< 0.100
< 0.100

< 0.100

< 0.100

< 0.200

< 0.100

< 0.100

< 0.500

< 0.100

< 0.100

0.222

TP5-SS-Q!

< 2.50 IUJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 12.5 fUJ)

< 2.50OJJ)

< 2.50 tun
< 2.50 1UJ}

< 12.5 (UJ)

< 2.50 (UJ>

< 2.50 (UJ)

< 2.50 (UJ)

< 2.500JJ)

< 2.50 (UJ)

< 2.50(UI1

< 12.5 OJJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 2 50 (UJ)

< 125 (UJ)

< 12.5 fUJ)

< 12.5 (UJ)

< 2.50 (UI)

< 2 50 fUJ)

< 2.50fUJ)

< 2.50 (UJ)

< 12.5 (UJ)

< 12.5 (UJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 2.50(UJ)
< 2.50 fUJ)

< 2 50 (UJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 12 5 fUJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 2.50 fUJ)

< 12.5 (UI)

< 2.50 f UJ)
< 12.5 (UJ)

< 2-50 (UJ)

< 12.5 fUI>
< 12.5 (UJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 2 .50fUJ)

< 2.50(UI1

< 2.50 (UJ)

< 2.50 (UJ)

< 2 50 (UJ)
< 2.50 (UJ)

< 2.50 (UJ>

< 2.50 (UJ)

< 5.00 (UJ)

< 2.50 (UJ)

< 2.500JJ)

< 12.5 (UJ)

< 2.50(UI)

< 2.50 (UJ)
< 2.50 fUJ)

7T6-SS-01

< 0 500 (UJ)

< 0.500 (UJ)

< 0.500 (UI)

< 2.5.0 (UJ)

< 5.00 (UJi

< 5 .00 (UJI

< 5.0Q(Un

< 25.0 fUJ)

< 5.00 (UJ)

< 5 00 fUJ)

< i 00 <UJ)

< 5.00 (UJ)

< 5.00 (UJ)

< 5.00(UJ)

< 25.0 (UJ)

< 5.00 (UJ)

< 5.000JJ)

< * 00 (UJ)

< 250 fUJ)

< 25.0 fUJ)

< 25.0 (UJ)

< 5.000JJ)

< 5.00 (UJ)

< 5.00 (UJ)

< 5.00(UJ)

< IV 0 (UJ)

< 25.0 (UJ)

< ^ 00 (UJ)

< ^ 00 (UJ)

< 5.00 (UJ)
< 5.00(UJ)

6.M ()>

6.03 (J>

7.61 (J)

5.79 (J)

< 5.00 <UJ)

< 23.0 (UJ)

< .00 (UJ)

< .00 <UJ>

< .00 (UJ)

< .00 (UJ)

< _VO(UJ)

< 5.00 (UJ)
< 25.0 (UJ)

6:.« (J)

< zvotun
< 25.0 (UJ)

< 5.00 (UJ)

< 5.00(UJ)

< 5 00 (UJ)

10.5 (J)

< S .00(111)

< 5.00 (UJ)

< 5.00(UJ)

< 5.00 fUJ)
< 5.00 (UJ)

5 . 1 0 ( J ) -

< 5.00 f UJ)

< l O . O f U J )

< 5 00 f UJ)

< .VOO(UJ)

< 25.0(UJ>

12. 8 (J)

< 5.00 (UI)
15 8 (J)

TT6-SS.02

< 0.500

< 0.500

< 0.500

< 2.50

< 0.500

< 0.500

< 0.500

< 2.50

< 0.500

< 0.500

< 0.500

< 0.500

< 0.500

< 0.500

< 2.50

< 0.500

< 0.500

< 0.500

< zvo
< 2.50

< 2.50

< 0.500

< 0.500

< 0500

< 0.500

< 2.50

< 2.50

< 0.500

< 0.500

< 0.500
< 0.500

< 0.500

< 0.500

< 0.500

< 0.500

< 0.500

< 2.50

< 0.500

< 0.500

< 0.500

< 0.500

< 2.50

< 0.500
< 2.50

< 0.500

< 2 50
< 2.50

< 0.500

< 0500

< 0.500

< 0.500

< 0.500

< 0.500

< 0.500

< 0.500
< 0.500

< 0.500

< 0.500

< 1.00

< 0.500

< 0.500

< 2.50

< 0.500

< 0.500
< 0.500

TP7-SS.OI

< 10.0 (VJ]

< 10. 0 (UJ

< 10.0 fUJ

< 50.0 (U

< 10 0 (U

< 100 fU

< 10.0 (U

< 50.0 (U

< l O . O f U

< 10.0 (UJ

c 10.0 (UJ

< J O . O f U J

< 10.0 (UI

< 10.0 (UJ

< 50.0 fUJ

< 10.0 (UJ)

< l O . O f U J )

L< loorw)
< 500 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 100 (UJ)

< !0.0(UJ)

< 10.0 (UJ)

< 10.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 10.0 (UJ)

< l O O ( U J )

< 10.0 (UJ)
11 (J)

•84. 3 (J)

I0> (J)
• I M < J >

70.4 (J)

55.4 (J) -

< 50.0 (UJ)

< 10.0 (UJ)

<, 10.0 (UI1

< 10.0(UJ)

< 10.0 (UJ)

73. 4 (J)

< I O O ( U J )
< 50.0 (UJ)

89.8 (J) .

< Ml.O <UM
< 50.0 (UJ)

. -J9.3(J)

< 10.0 fUJ)

< J O . O f U J )

136 (J)

< 10.0 (UJ)

< 10.0 (UJ)

< 10.0 (UJ)

< |0.0(UJ)
< 10.0 (UJ)

- 72-9 (J)

< 10. 0 (UJ)

< 20.0 (UJ)

< 10.0 (UJ)

< 10.0 (UJ)

< 50 0 (U)>

37.5 (J)

< 10.0 f U J )
268 (J)

TT8-SS-01

< 2.50

< 2.50

< 2.50

< 12.5
< 2.50

< 2.50
< 2.\0

< 12.5
< 2.50

< 250

< 2.50

< 2.50

< 2.50

< 2.50

< 12 5

< 2.50

< 2.<0

< 2 ^0

< 125

< 12.5

< 12.5

< 2.50

< 2.50

< 2.50

< 2.50

< 12.5

< 12.5

< 2.<0

< 2 ^0

< 2.50
< 2.50

< 2 50

< 2.50

< 2.50

< 250

< 2.50

< 12.5

< 2.50

< 2 V)

< 2.50

< 2.50

< 12.5

< 2.50
< 12.5

< 2.50

< 12.5
< 125

< 2.50

< 2.50

< 2.50

< 2.50

< 2.50

< 2.50

< 2.50

< 2.50

< 2.50

< 2.50

< 2.50

< 5.00

< 2.50

< 2.50

< 12.5

< 2.50

< 2.50

< 2.50

71^-SS-Ol"

< 2.50 (UJ)

< 2.50 ( U J )

< 2 50 (UJ)

< 12.5 I U J )

< 2.50 (UJ)

< 2.30 (UJ)

< 2.50 tUM

< 12.5 (UJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 2 50 fUJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 2 50 (UJ)

< 12.5 (UJ)

< 2 .50(UJ)

< 2.50 (UJ)

< 2.XKUJ)

< 125 f U J )

< 12.5 (UJ)

< 12.5 (UJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 12.5 (UJ)

< 12.5 (UI)

< 2 40 (UI)

< 2 .40(UJ)

< 2.50 (UJ)
< 2.50 ( U J >

< 2.50 IUJ)

< 2.50 ( U J )

< 2.501UJ)

< 2.50 (UJ)

< 2.50 fUJ)

< 12.5 (UJ)

< 2.50 (UJ)

< 2.50 (UI)

< 2.50 (UJ)

< 2.50 (UJ)

< 12.5 (UJ)

< 2.50 (UJ)
< 12.3 (UJ)

< 2.50 (UJ)

< 12.5 (UJI
< 12.3 (UJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 2.50OJJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 2.50 (UJ)

< :.50 (UJ)
< 2.50 (UJ)

< 2.50 (UI)

< 2.50 (UJ)

< 2.50 (UJ)

< 5.00 (UJ)

< 2.50 (UJ)

< 2.50 (UJ)

< 12.5 (UJ)

< 2.50 (UJ)

< 2.50 (UJ)
< 2.50 f U J )

Applicable or Relcom and

Appropriate Rcqutrameau
1 ARAB J) irat/te)

EPA |PRG»/'

1.700

170

140

110.000

270

3.200

2L.OOO

2.100

2.100

1.100

NC

240

NC

53.000
64

NC

53.000

5. WO

6.7

NC

NC

NC

NC

4.MO

NC

NC

66.000

370

NC

5W
222.000

3.600

036

3.600

NC

36

100.000

100,000

NC

0.56
74

210

930
150

360

NC
10.000

0.36

100,000

100,000

37.000

22,000

1.9

38

7.100
210

3.6

3.200

610

190

100

!.-•

NC

100,000
26.000

DEO (NSCT)1'

NC

NC

NC

NC

NC

NC

NC

Nf
NC

0.002

NC

NC

NC
NC

NC

NC

NC

NC
NC

NC

NC

NC

NC

NC

NC

NC

NC

2.000

NC

NC
20,000

O.I

0.1

0.1

NC

0.1

NC

NC

NC

NC

NC

4

NC
NC

0.1

NC
NC:
0.1

NC

NC

8.000

2,000

0.4

NC

NC
100

NC

NC

NC

W

NC
>

NC

NC
6.000

Note: Hading indicalet [hat ample concentration exceed* AHAKi. Laboratory report ins limiti that exc*«d ARAKf hivo not been (haded.
;, - r.lmdrrplicateof ample TT3-S5-01.

h • FJ'A RcKion 9 I'rchmtnary Remedial Goal*,

t I>E«J numerical »il cleanup level i (OAR Chapter 340-122 W5>.

N'C <= No criteria eiisl for the aifncialed aoalyte
UJ - Fflimsied ai nor delected ktavn the taboratorv report in e l imi t

TETRA TECH: FINAL SITE INSPECTION REPORT
BRADFORD ISLAND LANDFILL, CASCADE LOCKS, OREGON
DACW57-96-D0009/TASK ORDER 0010
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TABLE 7. ORGANOCHLORINE PESTICIDE AND PCB ANALYTES IN SOIL SAMPLES
SITE INSPECTION

BRADFORD ISLAND LANDFILL
CASCADE LOCKS, OREGON

AUGUST 1998

Target Analyte

4, 4 '-ODD
4,4'-DDE
4, 4 '-DDT

Aldrin
alpna-BHC

alpha-Chlordane
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268

beia-BHC
Chlordane (tech)

delta-BHC
Dicldrin

Endosull'an I
Endosulfan II

Endosulfan sulfate
Endrin

Endrin aldehyde
namma-BHC (Lindane)

gamma-Chlordane
Heptachlor

Heptachlor epoxide
Melhoxychlor

Toxaphene

Sample Designation (ug/kg)

SB1-
SS-01

< l.OO(UJ)

< l .OO(UJ)

< l.OO(UI)

< 1.00(UJ)
< 0.500 (UJ)

< 0.800 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (VJJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 0.900 (UJ)

< l.OOOJJ)

< 0.600 (UJ)

< 2.00 (UJ)

< 1.00(UJ)

< 2.00 (UJ)

< 1.00(UJ)

< 2.00 (UJ)

< 2.00 (UJ)

< 1.00(UJ)

< 0.700 (UJ)

< 1.00(UJ)

< 1.00(UJ)

< 4.00 (UJ)

< 50.0 (UJ)

PW1-
SS-OI

2. 29 (VI)

3.05 (UJ)

4.36 (J)

< 1.00(U.I)

< 0.500 (UJ)

< 0.800 (UJ)

< 50.0 OJJ)

< 50.0(U.O

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 0.900 (UJ)

< 1.00(UJ)

< 0.600 (UJ)

< 2.00 (UJ)

< 1.00(UJ)

< 2.00 (UJ)

< 1.00(UJ)

< 2.00 (US)

< 2.00 (UJ)

< l.OO(UJ)

< 0.700 (UJ)

< 1.00(UJ)

< 1.00(UJ)

< 4.00 (UJ)

< 50.0 (UJ)

TP1-
SS-OI

3060

1830

9520 (J)

< 21.0(UJ)

< 10.5 (UJ)

< 16.8 (UJ)

< 1050(UJ)

< 1050(UJ)

< 1050(UJ)

< 1050(UJ)
< 1050(UJ)

< 1050 (UJ)

. . 2250.. •:.

< 1050(UJ)

< 1050(UJ)

< 18.9 (UJ)

< 21.0(UJ)

< 12.6(UJ)

< 42.0 (UJ)

< 21.0(UJ)

< 42.0 (UJ)

< 21.0(UJ)

< 42.0 (UJ)

< 42.0 (UJ)

< 21.0 (UJ)

< 14.7 (UJ)

< 21.0(W)

< 21.0(UJ)

< 84.0 (UJ)

< 1050 (UJ)

TP2-
SS-01

< l l .O(UJ)

< I1.0(UJ)

< 11.0(UJ)

< 11.0(UJ)

< 5.50(UJ)

< 8.80 (UJ)

< 550 (UJ)

< 550 (UJ)

< 550 (UJ)

< 550 (UJ)

< 550 (UJ)

< 550 (UJ)

< 550 (UJ)

< 550 (UJ)

< 550 (UJ)

< 9.90 (UJ)

< l l .O(UJ)

< 6.60 (UJ)

< 22.0 (UJ)

< 11.0(UJ)

< 22.0(UJ)

< 11.0(UJ)

< 22.0 (UJ)

< 22.0 (UJ)

< 11.0(UJ)

< 7.70(UJ)

< 1 1 .0 (UJ)

< 11.0(UJ)

< 44.0 (UJ)

< 550 (UJ)

TP4-
SS-01

< l.OO(UJ)

< 1.00(UJ)

< 1.00(UJ)

< 1.00(UJ)

< 0.500 (UJ)

< 0.800 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 0.900 (UJ)

< l.OO(UJ)

< 0.600 (UJ)

< 2.00 (UJ)

< 1.00(UJ)

< 2.00 (UJ)

< 1.00 (UJ)

< 2.00 (UJ)

< 2.00 (UJ)

< 1.00(UJ)

< 0.700 (UJ)

< 1.00(UJ)

< 1.00 (UJ)

< 4.00 (UJ)

< 50.0 (UJ)

TP5-
SS-OI

< 21.0(UJ)

< 21.0(UJ)

< 21.0 (UJ)

< 21.0(UJ)

< 10.5(UJ)

< 16.8 (UJ)

< 1050 (UJ)

< 1050(UJ)

< 1050(UJ)

< I050(UJ)

< 1050(UJ)

< 1050(UJ)

< 1050(U.T)

< 1050(UJ)

< 1050(UJ)

< 18.9 (UJ)

< 21.0 (UJ)

< 12.6(UJ)

< 42.0 (UJ)

< 21.0(UJ)

< 42.0(UJ)

< 21.0 (UJ)

< 42.0 (UJ)

< 42.0 (UJ)

< 21.0(UJ)

< 14.7(UJ)

< 21.0(UJ)

< 21.0(110

< 84.0(UJ)

< 1050 (UJ)

TP6-
SS-01

< 21.0(UJ)

< 21.0(UJ)

< 21.0(UJ)

< 21.0(11!)

< 10.5 (UJ)

< 16.8 (UJ)

< 1050(UJ)

< 1050(UJ)

< 1050(UJ)

< 1050(UJ)

< 1050(UJ)

< 1050(UJ)

< 1050(UJ)

< 1050(UJ)
< 1050(UJ)

< 18.9 (UJ)

< 21.0(UJ)
< 12.6 (UJ)

< 42.0 (UJ)

< 21.0(UJ)

< 42.0 (tJJ)

< 21.0(UJ)

< 42.0 (UJ)

< 42.0 (UJ)

< 21.0(UJ)

< 14.7 (UJ)

< 21.0(UJ)

< 21.0(UJ)

< 84.0 (IJJ)

< I050(UJ)

TP6-
SS-02

< l.OO(UJ)

< 1.00(tJJ)

< l.OO(UJ)

< l.OO(UJ)

< 0.500 (UJ)

< 0.800 (UJ)

< 50.0 (III)

< 50.0 (IJJ)

. < 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 0.900 (UJ)

< 1.00(UJ)

< 0.600 (UJ)

< 2.00 (UJ)

< 1.00(UJ)

< 2.00 (IJJ)

< l.OO(UJ)

< 2.00 (UJ)

< 2.00(UJ)

< 1.00(UJ)

< 0.700 (UJ)

< 1.00 (IJJ)

< l .OO(UJ)

< 4. 00 (IJJ)
< 50.0 (UJ)

TP7-
SS-01

< 51.0(UJ)

< 51.0(UJ)

< 51.0 (IJJ)

< 51.0(UJ)

< 25.5 (UJ)

< 40.8 (UJ)

< 2550 (UJ)

< 2550 (UJ)

< 2550 (UJ)

< 2550 (UJ)

< 2550 (UJ)

< 2550 (UJ)

< 2550 (UJ)

< 2550 (UJ)

< 2550 (UJ)

< 45.9 (UJ)

< 51.0(UJ)

< 30.6 (UJ)

< 102 (UJ)

< 51.0(UJ)
< 102 (UJ)

< 51.0(UJ)
< 102 (UJ)

< 102(UJ)

< 51.0(UJ)

< 35.7 (UJ)

< 51.0(UJ)

85.1 (J)

< 204 (UJ)

< 2550 (UJ)

TP8-
SS-01

< 1.00(UJ)

< t.oo(uj)
< 1.00(UJ)

< l.OO(UJ)

< 0.500 (UJ)

< 0.800 (UJ)

< 50.0 (UJ)

< 50.0(UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 50.0 (UJ)

< 0.900 (UJ)

< l.OO(UJ)

< 0.600 (UJ)

< 2.00 (UJ)

< l.OO(UJ)

< 2.00(UJ)

< l .OO(UJ)

< 2.00 (IJJ)

< 2.00(UJ)

< 1.00(UJ)

< 0.700(UJ)

< 1.00(UJ)

< l.OO(UJ)

< 4.00 (UJ)

< 50.0 (UJ)

TP9-

ss-oia

< 2I .O(UJ)

< 21.0(UJ)

< 21.0(UJ)

< 21.0(UJ)

< 10.5(UJ)

< 16.8 (UJ)

< 1050(UJ)

< 105()(UJ)

< 1050 (UJ)

< 1050(UJ)

< 1050(UJ)

< 1050(UJ)

< 1050(UJ)

< I050(UJ)
< 1050 (UJ)

< 18.9 (UJ)

< 21.0(UJ)

< 12.6(UJ)

< 42.0 OJJ)

< 21.0(UJ)

< 42.0 (UJ)

< 2 1.0 (IJJ)

< 42.0 (UJ)

< 42.0(UJ)

< 2 1.0 (IJJ)

< 14.7(U.I)

< 21.0(UJ)

< 2 1.0 (IJJ)

< 84.0 (UJ)

< insn(UJ)

Applicable or Relevant and
Appropriate Requirements

(ARARs) (ug/kg)

EPA

(PRGs)h

NC

NC

NC

180

670

NC

6,300

,300

,300

,300

,300

,800

,300

,300

,300

2,300

12,000

NC

190

6,400,000

6,400,000

NC

320,000

NC

3,200

NC

670

330

5,300,000

2,700

DEQ

(NSCL)C

3,000

2,000

2,000

NC

8

NC

80

80

80

80

80

80

80

80

80

NC

500

NC

1

0.6

0.6

NC

50

NC

30

NC

0.2

0.3

NC

10

Note: Shading indicates that sample concentration exceeds ARARs. c - DEQ numerical soil cleanup levels (OAR Chapter 340-122-045).
Laboratory reporting limits thai exceed ARARs have not been shaded. NC = No criteria exist for the associated analyle.

a - Blind replicate of sample TP5-SS-01. J = Estimated concentration,
b - EPA Region 9 Preliminary Remedial Goals. UJ = Estimated as not delected above the laboratory reporting l imit .
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TABLE 8. HERBICIDE ANALYTES IN SOIL SAMPLES
SITE INSPECTION

BRADFORD ISLAND LANDFILL
CASCADE LOCKS, OREGON

AUGUST 1998

Target Analyle

2,4,5-T
2,4,5-TP (Silvcx)

2,4-D
2,4-DB
Dalapon
Dicamba

Dichlorprop
Dinoscb
MCPA
MCPP

Sample Designation (ug/kg)

SB1-SS-01

< 20.0 (UJ)
< 20.0 (UJ)
< 5.00(UJ)
< 20.0 (UJ)
< 80.0 (UJ)
< 5.00 (UJ)
< 15.0 (UJ)
< 45.0(UJ)
< 750 (UJ)
< 750 (UJ)

PW1-SS-01

< 20.0
< 20.0
< 5.00
< 20.0
< 80.0
< 5.00
< 15.0
< 45.0
< 750
< 750

TP1-SS-OI

< 20.0
< 20.0
< 5.00
< 20.0
< 80.0
< 5.00
< 15.0
< 45.0
< 750
< 750

TP2-SS-01

< 20.0
< 20.0
< 5.00
< 20.0
< 80.0
< 5.00
< 15.0
< 45.0
< 750
< 750

TP4-SS-01

< 20.0
< 20.0
< 5.00
< 20.0
< 80.0
< 5.00
< 15.0

51.2
< 750
< 750

TP5-SS-01

< 20.0
< 20.0
< 5.00
< 20.0
< 80.0
< 5.00
< 15.0
< 10.0
< 750
< 750

TP6-SS-01

< 20.0
< 20.0
< 5.00
< 20.0
< 80.0
< 5.00
< 15.0
< 10.0
< 750
< 750

TP6-SS-02

< 20.0
< 20.0
< 5.00
< 20.0
< 80.0
< 5.00
< 15.0
< 45.0
< 750
< 750

TP7-SS-01

< 20.0
< 20.0
< 5.00
< 20.0
< 80.0
< 5.00
< 15.0
< 10.0
< 750
< 750

TP8-SS-01

< 20.0
< 20.0
< 5.00
< 20.0
< 80.0
< 5.00
< 15.0
< 10.0
< 750
< 750

TP9-SS-Oia

< 20.0
< 20.0
< 5.00
< 20.0
< 80.0
< 5.00
< 15.0
< 10.0
< 750
< 750

Applicable or Relevant and
Appropriate Requirements (ARARs)

(ug/kg)

EPA (PRGs)b

NC
NC

14,000,000
8,600,000
32,000,000
32,000,000

NC
1,100,000

NC
NC

DEQ (NSCL)C

NC
NC
300
NC
NC
NC
NC
NC
NC
NC

a - Blind replicalc of sample TP5-SS-01.

b - EPA Region 9 Preliminary Remedial Goals,
c - DEQ numerical soil cleanup levels (OAR Chapter 340-122-045).
NC = No criteria exist for the associated analyte.
UJ = Estimated as not detected above the laboratory reporting l imit .
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TABLE 9. PETROLEUM HYDROCARBONS IN SOIL SAMPLES
SITE INSPECTION

BRADFORD ISLAND LANDFILL
CASCADE LOCKS, OREGON

AUGUST 1998

Target Analyte

Sample Designation (mg/kg)

SB1-SS-01 PW1-SS-01 TP1-SS-01 TP2-SS-01 TP4-SS-01 TP5-SS-01 TP6-SS-01 TP6-SS-02 TP7-SS-01 TP8-SS-OI TP9-SS-OI1'

Hydrocarbon Identification (NWTPH-HC1D)
Diesel Range Hydrocarbons
Gx Range Hydrocarbons
Heavy Fuel Oil Range Hydrocarbons
Insulating Oil Range Hydrocarbons
Kerosene Range Hydrocarbons
Lube Oil Range Hydrocarbons

< 50.0 (UJ)
< 20.0 (UJ)
< 100(UJ)
< 100(UJ)
< 50.0 (UJ)
< 100(UJ)

< 50.0
< 20.0
< 100
< 100
< 50.0
< 100

< 50.0
< 20.0
< 100

100
< 50.0

100

< 50.0
< 20.0
< 100
< 100
< 50.0

100

< 50.0
< 20.0
< 100
< 100
< 50.0

100

50.0
< 20.0
< 100
< 100
50.0
100

< 50.0
< 20.0
< 100
< 100
< 50.0

100

< 50.0
< 20.0
< 100
< 100
< 50.0

100

< 50.0
< 20.0
< 100
< 100
< 50.0

100

< 50.0
< 20.0
< 100
< 100
< 50.0

100

50.0
< 20.0
< 100
< 100
50.0
100

Diesel Range Hydrocarbons (NWTPH-Dx)
Diesel Range Hydrocarbons
Lube Oil Range Hydrocarbons

NA
NA

NA
NA

920
2,360

132
342

27.4
136

9,780
20,200

1,880
4,040

81.9
533

1 ,900
2,790

202
951

8,700
31,400

Note: There are no federal or state ARARs associated with petroleum hydrocarbons,
a - Blind duplicate of sample TP5-SS-01 .
UJ = Estimated as not detected above the laboratory reporting limit.
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associated EPA PRGs (19,000 ng/kg, 13,000 ug/kg, and 13,000 (ig/kg, respectively), and the

associated DEQ NSCLs (3,000 ug/kg, 2,000 ug/kg, and 2,000 ug/kg, respectively).

Polychlorinated Biphenyls—No PCBs were detected above laboratory reporting limits in the

surface soil sample collected downgradient of the pesticide mixing area (Table 7).

Herbicides—No herbicide compounds were detected above laboratory reporting limits in the

surface soil sample collected downgradient of the pesticide mixing area (Table 8).

Total Petroleum Hvdrocarbons-Neither diesel nor heavy oil range TPH were detected above

laboratory reporting limits in the surface soil sample collected downgradient of the pesticide mixing

area (Table 9).

Metals-Leachate analyses revealed that seven of the 23 TAL metals were detected above the

laboratory reporting limits in the surface soil sample collected downgradient of the pesticide mixing

area, as shown on Table 4. The iron concentration of 8.81 mg/L detected in this sample exceeded the

associated DEQ FCC of 1.0 mg/L. No other metals concentrations detected exceeded the applicable

screening levels.

4.3.2 Subsoil Samples

The following section presents the analytical results of the subsoil samples collected at the landfill site.

One sample, SB1-SS-01, was collected during well installation from boring SB1 (monitoring well

location MW1) on the eastern edge of the landfill at a depth of 20 feet BLS in an attempt to evaluate the

potential influence of landfill leachate on subsoil quality in this area. Poor soil recovery prevented the

collection of additional subsoil samples from the remaining borings installed onsite. Sample SB1-SS-01

was analyzed for the presence of VOCs, SVOCs, pesticides, PCBs, herbicides, TPH, and TAL metals

following SPLP extraction (Tables 4 through 9).

Nine additional subsoil samples, including one field replicate sample, were collected from seven of the

eight test pits excavated onsite to evaluate the nature and extent of contamination within the landfill

area. Consolidated slide block material was encountered at a depth of 2 feet BLS in test pit TP3,

therefore no samples were collected from this boring. The nine test pit samples (denoted with a "TP"
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prefix) were analyzed for the presence of VOCs, SVOCs, pesticides, PCBs, herbicides, and TPH

(Tables 5 through 9). In addition, six of these nine samples, including the field replicate sample, were

analyzed for the presence of total TAL metals, while the remaining three samples were analyzed for the

presence of TAL metals following SPLP extraction (Tables 3 and 4). The corresponding sample

locations are shown on Figure 5.

Volatile Organic Compounds-No VOCs were detected above laboratory reporting limits in the

subsoil sample collected from boring SB1 (Table 5). VOCs were detected above laboratory reporting

limits in five of the nine subsoil samples collected from the test pit excavations onsite (Table 5). How-

ever, only the tetrachloroethene (PCE) concentrations of 2.12 mg/kg detected in sample TP7-SS-01 and

1.34 mg/kg detected in sample TP8-SS-01 exceed the applicable DEQ NSCL of 0.3 mg/kg.

Semi-volatile Organic Compounds-No SVOCs were detected above the laboratory reporting

limits in the subsoil sample collected from boring SB1 (Table 6). However, SVOC concentrations

above the associated laboratory reporting limits were detected in four of the nine subsoil samples

collected from the test pits excavated onsite; samples TP2-SS-01, TP4-SS-01, TP6-SS-01, and TP7-SS-

01 (Table 6). Of the SVOCs detected, the concentrations of chrysene detected in these four samples

exceeded the associated DEQ NSCL of 0.1 mg/kg. However, these concentrations did not exceed the

associated EPA PRO of 360 mg/kg. In addition to these SVOCs, the following SVOC concentrations

exceeded the specified screening levels.

• The concentrations of benzo(a)anthracene and benzo(b)fluoranthene detected in samples

TP2-SS-01 and TP4-SS-01 exceeded the associated DEQ NSCLs, but not the EPA PRGs.

The concentration of these compounds detected in samples TP6-SS-01 and TP7-SS-01

exceeded both the DEQ NSCLs and the EPA PRGs.

• The concentration of benzo(k)fluoranthene detected in sample TP2-SS-01 exceeded the

DEQ NSCL but not the EPA PRO. The concentration of benzo(k)fluoranthene detected

in sample TP7-SS-01 exceeded both the DEQ NSCL and the EPA PRO.

• The concentrations of benzo(a)pyrene detected in samples TP2-SS-01, TP6-SS-01, and

TP7-SS-01, exceeded both the DEQ NSCL and the EPA PRG.

TETRA TECH: FINAL SITE INSPECTION REPORT PAGE 53
BRADFORD ISLAND LANDFILL, CASCADE LOCKS, OREGON
DACW57-96-D0009/TASK ORDER 0010



• The concentration of dibenz(a,h)anthracene detected in sample TP7-SS-01 exceeded both

the DEQ NSCL and the EPA PRG.

• The concentration of indeno(l,2,3-cd)pyrene detected in sample TP2-SS-01 exceeded the

DEQ NSCL, but not the EPA PRG. However, the concentrations of indeno(l,2,3-cd)-

pyrene detected in samples TP6-SS-01 and TP7-SS-01 exceeded both the DEQ NSCL and

the EPA PRG.

Pesticides-Pesticides were not detected above the laboratory reporting limits in the subsoil

sample collected from boring SB1 (Table 7). However, pesticide concentrations above the associated

laboratory reporting limits were detected in two of the nine test pit subsoil samples; samples TP1-SS-01

and TP7-SS-01 (Table 7). Of the analytes detected, the concentrations of 4,4'-DDD and 4,4'-DDT

detected in sample TP1-SS-01 exceeded the associated DEQ NSCLs. In addition, the concentration of

heptachlor epoxide detected in sample TP7-SS-01 also exceeded the associated DEQ NSCL, but not the

associated EPA PRG.

Polychlorinated Biphenvls-No PCBs were detected above the laboratory reporting limits in the

subsoil sample collected from boring SB1 (Table 7). However, PCB Aroclor 1260 was detected in

sample TP1-SS-01 at a concentration of 2,250 micrograms/kilogram (ug/kg), which exceeds both the

DEQ NSCL and the EPA PRG associated with this compound (Table 7).

Herbicides— No herbicide compounds were detected above laboratory reporting limits in the

subsoil sample collected from boring SB1 (Table 8). The herbicide dinoseb was detected in sample

TP4-SS-01 at a concentration of 51.2 fig/kg (Table 8). There is no DEQ NSCL associated with this

compound. However, this concentration is well under the EPA PRG of 1,100,000

Total Petroleum Hydrocarbons— Neither diesel nor heavy oil range TPH were detected above

laboratory reporting limits in the subsoil sample collected from boring SB1 (Table 9). However, both

diesel and heavy oil range TPH were detected above laboratory reporting limits in the nine subsoil

samples collected from the test pits excavated onsite (Table 9). There are no DEQ NSCLs or EPA

PRGs associated with TPH in soil. The DEQ has developed a soil matrix to calculate site-specific
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cleanup levels for petroleum hydrocarbons associated with underground storage tank sites (DEQ 1991).

Regardless of the site specific matrix score, the maximum allowable concentration for diesel or heavier

range TPH in soils under this matrix is 1,000 parts per million (ppm). The TPH concentrations

detected in the samples collected from test pits TP1, TP5, TP6, TP7, and TP8 exceeded this maximum

concentration.

Metals-Although leachable metals concentrations were detected above the associated

laboratory reporting limits in the subsoil sample collected from boring SB1, the detected concentrations

did not exceed the associated DEQ NSCLs (Table 4). In addition, the three test pit samples analyzed

for the presence of leachable metals contained concentrations above the associated laboratory reporting

limits. The concentrations of iron detected in these samples exceeded the associated DEQ FCC of

1.0mg/L(Table4).

Metals concentrations were also detected above the associated laboratory reporting limits in the six

samples analyzed for the detection of total TAL metals (Table 3). Of the total metals concentrations

detected, the arsenic concentrations reported for samples TP1-SS-01, TP5-SS-01, and TP8-SS-01

exceeded both the DEQ NSCL and the EPA PRG. However, the arsenic concentration of 3.04 mg/kg

detected in sample TP5-SS-01 was less than that detected in background sample BK2-SS-01, In

addition, the lead concentration detected in sample TP1-SS-01 exceeded both the DEQ NSCL and the

EPA PRG and the lead concentration detected in sample TP6-SS-01 exceeded the EPA PRG, but did

not exceed the DEQ NSCL.

4.3.3 Asbestos Samples

Three samples were collected, two from test pit TP1 and one from test pit TP8, of potentially asbestos

containing building materials identified within the materials present in these test pits. These samples

were delivered to EMSL Analytical, Incorporated of Seattle, Washington to be analyzed for the

presence of asbestos. The two samples collected from test pit TP1 consisted of black roofing paper

(sample ASB-01) and a silver mastic-type material attached to black roofing material (sample ASB-02).

A concentration of 45 percent chrysotile fibers was detected in sample ASB-01. The laboratory

separated the two materials present in sample ASB-02 and analyzed each individually. No asbestos

fibers were identified in these samples during analysis. The third sample of potentially asbestos-

containing building material, collected from test pit TP8 (sample ASB-03), consisted of dark gray
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transite, or concrete/asbestos board. A concentration of 22 percent chrysotile fibers was detected in

this sample. The presence of asbestos-containing materials (ACMs) in the landfill only becomes an

issue with regard to worker safety during excavation activities. In these cases, the Occupational Safety

and Health Administration (OSHA) has set a permissible exposure level (PEL) for airborne asbestos,

expressed as an 8-hour time weighted average (TWA), of 0.2 fiber per cubic centimeter (0.2 fiber/cm3)

of air. In addition, any excavation activities would potentially be subject to the National Emissions

Standards for Hazardous Air Pollutants (NESHAPs), the Oregon hazardous air pollutant regulations

[Oregon Administrative Rules (OAR) Chapter 340 Division 32], Oregon licensing and asbestos

certification requirements (OAR Chapter 340 Division 33), and the Oregon hazardous substance

remedial action rules (OAR Chapter 340 Division 122).

4.3.4 Groundwater Samples

The following section presents the analytical results of the groundwater samples collected in the vicinity

of the landfill site. A total of four groundwater monitoring wells were installed onsite (see Figure 5).

However, appreciable quantities of groundwater were only present in three of these four wells. The

fourth well was installed to monitor potential seasonal changes in groundwater elevation. Four

groundwater samples, including one field duplicate sample, were collected from these three monitoring

wells. These samples were analyzed for the presence of VOCs, SVOCs, pesticides, PCBs, chlorinated

herbicides, TPH, cyanide, and TAL metals. The analytical results of these groundwater samples are

summarized on Tables 10 through 16.

Volatile Organic Compounds-VOCs were detected above laboratory reporting limits in three of

the four groundwater samples collected at the landfill site (Table 10). The concentration of

tetrachloroethene detected in the sample collected from well MW3 exceeded both the EPA PRG and the

EPA maximum contaminant level (MCL). The DEQ has not established a numerical groundwater

quality reference level (NGQRL) for tetrachloroethene.

Semi-volatile Organic Compounds-No SVOCs were detected above laboratory reporting limits

in the four groundwater samples collected onsite (Tablell).

Pesticides—No pesticides were detected above laboratory reporting limits in the four

groundwater samples collected onsite (Table 12).
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TABLE 10. VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER SAMPLES
SITE INSPECTION

BRADFORD ISLAND LANDFILL
CASCADE LOCKS. OREGON

AUGUST 1998

Target Analytc

1.1,1 .2-Tetrachloroethane
1 . 1 . 1 -Trichloroe thane

1.1.2.2-Tetrachloroelhane
1 . 1 ,2-TnchIoroe thane

l.]-Dich]oroe thane
1,1-Dichl oroe the ne

L . 1 -D Lchloropropene
1 ,2.3-Trichlorobenzene
1 ,2,3-Trichloropropane
1 ,2,4-Trichlorobehzene
1 ,2.4-TrimelhvIbenzene

1 ,2-Dibromo-3-chloropropane
1.2-Dibronioethane

1 ,2-Dichlorobenzene
1 .2-Dichloroethane

1 ,2-Dichloropropane
l,3,S-Triniethylbenzene

1 ,3-Dichlorobenzene
1 ,3-Dichloropropane
1 ,4-Dichlorobenzene
2,2-Dichloropropanc

2-Butanone
2-Chlorololuene

2-Hexanone
4-Chlorotoluene

4-Melhvl-2-pentanone
Ace lone
Benzene

Bromobenzene
Broniocnloromelhane

Bromodichloromethanc
Broruoform

Bromomethane
Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chi oroe thane
Chloroform

Chlorome thane
cis-l,2-Dichloroelhene

cis-1 ,3-Dichloropropene
Dibromochlorome thane

Dibroniome thane
Dichlorodifluoromethane

Ethvlbenzene
Hexachlorobuladiene

Isooropvlbenzene
ni.p-Xvlene

Melhvlene chloride
n-Bulvlbenzene

n-Propvlbenzene
Naphthalene

o-Xvlene
p-Isopropvltoluene
sec-Butvlbenzene

Slvrene
lerl-Bulylbenzene
Te trachl oroe the ne

Toluene
lrans-1 ,2-Dichloroethene

trans- 1 .3-Dichloropropene
Trichloroe thene

TrichloTofluorome. inane
Vinvl chloride

Sample Designation (ug/1)

MW2-GW-01

< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 5.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
<10.0
< 1.00
< 10.0
< 1.00
< 10.0
< 10.0
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 5.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 2.00
<SX>0
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00

MW3-GW-01

< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 5.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 10.0
< 1.00
< 10.0
< 1.00
< 10.0
< 10.0
< 1.00
< 1.00
< 1.00
< 1. 00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 5.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 2.00
< 5.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
6.62

< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00

MW4-OW-01

< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 5.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 10.0
< 1.00
< 10.0
< 1.00
< 10.0
< 10.0
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 5.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 2.00
< 5.00
< 1.00
< 1. 00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00

1.11
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00

MWS-GW-Ol"

< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 5.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 10.0
< L.OO
< 10.0
< 1.00
< 10.0
< 10.0
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 1.00
< 5.00
< 1.00
< 1.00
< 1.00
< .00
< .00

.00

.00

.00
2.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

< 1.00
< 1.00

Applicable or Relevant and Appropriate Requirements (ARARs) (ug/1)

EPA Freshwater

Chronic Criteria

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

DEQ Freshwater
c

Chronic Criteria

NC
NC

2.400
9.400

NC
NC
NC
NC
NC
NC
NC
NC
NC
763

20.000
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

1.240
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
620
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
110

EPA

(PRC.s)d

0.4?

790
0.055
0.2
810

0.046
NC
NC

0.0016
190
12

0.04S
0.00075

370
0.12
0.16

13
17

NC
0.47
NC
NC
NC
NC
NC
NC
610
0.39
20
NC

0.18
8.5
8.7

1.000
0.17

39
NC

0.16
1.5
NC
NC

1
NC
390

1.300
0.86
NC

1.400
4.3
61
61
NC

1.400
NC
61

1.600
61
1.1
720
NC
NC
2

1.300
0.02

EPA

(MCLs)'

NC
200
NC
5

NC
7

NC
NC
NC
70
NC
0.2
NC
600
5
5

NC
NC
NC
75
NC
NC
NC
NC
NC
NC
NC
5

NC
NC
NC
NC
NC
NC
5

100
NC
NC
NC
70
NC
NC
NC
NC
700
NC
NC

10.000
NC
NC
NC
NC

10.000
NC
NC
100
NC
5

1.000
100
NC
5

NC
1

DEQ (NCQRL/

NGWCL/

NC
200
NC
NC
NC
7

NC
NC
NC
NC
NC
NC

1
NC
5

NC
NC
NC
NC
75
NC
NC
NC
NC
NC
NC
NC
5

NC
NC
NC
NC
NC
NC
5

NC
NC
NC
NC
NC
NC
NC
NC
NC
700
NC
NC

10.000
NC
NC
NC
28

10.000
NC
NC
NC
NC
NC

1.000
NC
NC
5

NC
2

Note: Shading indicates that sample concentration exceeds ARARs. Laboratory reporting limits that exceed ARARs have not been shaded,
a - Blind duplicate of sample MW4-GW-01.
b -U.S. EPA criteria for priority toxic pollm&nu for freshwater (Criterion Continuous Concentration (40 CFR. Chapter 1. Part 131, Section 36(b)(l))l.
c • Oregon Administrative Rules. Chapter 340. Division 41. Table 20.
d - DEQ numerical soil cleanup levels (OAR Chapter 340-122-045).
e - EPA Region 9 Preliminary Remedial Goals,
f - Oregon Department of Environmental Quality (DEQ) numerical grouridwaler cleanup levels (OAR Chapter 340- 122-242(4)1 and numerical

groundwater quality reference levels (OAR Chapter 340-040-0020).
J = EsUmated concentration.

UJ = Estimated as not delected above the laboratory reporting limit.
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TABLE 11. SEMI-VOLATILE ORGANIC COMPOUNDS IN GROUNDWATER SAMPLES
SITE INSPECTION

BRADFORD ISLAND LANDFILL
CASCADE LOCKS. OREGON

AUGUST 1998

Target Analyte

1 .2.4-Trichlorobenzene
1 .2-Dichlorobenzene
1 .3-Dichlorobenzene
1 .4-Dich]orobeozene

2.4.5-Trichlorophenol
2 .4 .6-Trichle>Tophenot

2.4-Dichlorophenol
2,4-Dimetlrylphenol
2.4-Dinilrophenol
2.4-Dinitrololuene
2.6-Dinilrotoluene

2-Chloronaphthalene
2-Chlorophenol

2-Melhylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol

3-Methvlphenol
4-Methvlphenol

3.3'-Dichlorobenzidine
3-Nilroaniline

4 .6-Dinilro-2-raelhvlpnenol
4-BromophenvI phenyl elher

4-Chloro-3-nielhvlphenol
4-Chloroaniline

4-Chlorophenvl phenvl elher
4-Nilroaniline
4-Nilrophenol
Acensphthene

Acenaphlhvlene
Aniline

Anthracene
Benzo (a) anthracene

Benzo fa) pvrene
Benzo tb) fluoranlhene
Benzo (phi) pervlene

Benzo (k) Quoranthene
Benzoic Acid

Benzvl alcohol
Bisf2-chlpioe \hoxv Imclhane

Bis(2-chloroethvl)elher
Bis(2-ch]oroisopropvl tether
Bis(2-elhvlhexvl)phthalate

Butyl benzvl phlhalale
Carbazole
Chrvsene

Di-n-bulvl phlhalate
Di-n-octvl phlhalate

Dibenz <a.h) anthracene
Dibenzofuran

Diethyl phlhalale
Dinielhvl phlhalale

Fluoranlhene
Fluorene

Hexachlorobenieiwi
Hexachlorobuwdiene

HexachlorocYclopenudiene
Hexachloroethane

1 ndcno ( 1 ,2.3-cd) pyrene
Isophorone

N-Nilrosodi-n-propvlamine
N-Nilrosodiphenvlamine

Naphthalene
Nitrobenzene

Pentaclllorophenol
Phenanlhrene

Phenol
Pvrene

a - Blind duplicate of sample M
h - U.S. EPA criteria for priori
c - Oregon Administrative Rule
d - DEO numerical soil cleanup
e - EPA Region 9 Preliminary R
f - Oregon Department of Envir

Eroundwaier quality reference

J = Estimated concentration.
UJ = Estimated as nol delected

Sample Designation (ug/I)

MW2-GW-01

< 5.00
< 5.00
< 5.00
< 5.00
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 20.0
< 5.00
< 10.0
< 10.0
< 20.0
< 10.0
< 10.0
< 10.0
< 10.0
< 5.00
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 5.00
< 5.00
< 5.00
< 5.00
< 5.00
< 20.0
< 10.0
< 10.0
< 10.0
< 10.0
< 20.0
< 5.00
< 10.0
< 5.00
< 5.00
< 5.00
< 5.00
< 10.0
< 10.0
< 10.0
< 5. on
< 10.0
< 10.0
< 5.00
< 5.00
< 10.0
< 5.00
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 5.00

MW3-GW-01

< 5.00
< 5.00
< 5.00
< 5.00
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 20.0
< 5.00
< 10.0
< 10.0
< 20.0

10.0
10.0
10.0
10.0
5.00
10.0
10.0
10.0
10.0
10.0
10.0

< 10.0
< 5.00
< 5.00
< 5.00
< 5.00
< 5.00
< 20.0
< 10.0
< 10.0
< 10.0
< 10.0
< 20.0
< 5.00
< 10.0
< 5.00
< 5.00
< 5.00

. < 5.00
< 10.0
< 10.0
< 10.0
< 5.00
< 10.0
< 10.0
< 5.00
< 5.00
< 10.0
< 5.00
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 5.00

MW4-OW-01

< 5.00
< 5.00
< 5.00
< 5.00
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 20.0
< 5.00
< 10.0
< 10.0
< 20.0
< 10.0
< 10.0
< 10.0
< 10.0
< 5.00
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0

10.0
5.00
5.00
5.00
5.00
5.00
20.0
10.0
10.0
10.0
10.0
20.0
5.00
10.0
5.00

< 5.00
< 5.00
< 5.00
< 10.0
< 10.0
< 10.0
< 5.00
< 10.0
< 10.0
< 5.00
< 5.00 .
< 10.0
< 5.00
< 10.0
< 10.0
•; 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 5.00

MW5-GW-OI°

< 5.00
< 5.00
< 5.00
< 5.00
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 20.0
< 5.00
< 10.0
< 10.0
< 20.0
< 10.0
< 10.0
< 10.0
< 10.0
< 5.00
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 5.00
< 5.00
< 5.00
< 5,00
< 5.00
< 20.0
< 10.0
< 10.0
< 10.0
< 10.0
< 20.0
< 5.00
< 10.0
< 5.00
< 5.00
< 5.00
< 5.00
< 10.0
< 10.0
< 10.0
< 5.00
< 10.0
< 10.0
< 5.00
< 5.00
< 10.0
< 5.00
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 10.0
< 5.00

Applicable or Relevant and Appropriate Requirements (ARARs) <ug/l)

EPA Freshwater
h

Chronic Criteria

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
13

NC
NC
NC

DEQ Freshwater

Chronic Criteria

NC
763
753
763
NC
970
365
NC
NC
NC
NC
NC

2.000
NC
NC
NC
150
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
150
520
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
9.3
5.2
540
NC
NC
NC
NC
NC
NC
13

NC
2.560

NC

d
EPA (PROs)

190
370
17

0.47
3.700
6.1
no
730
73
7?
37
NC
38
NC

1.800
2.2
NC

I.SOO
180

0.15
NC
NC
NC
NC
150
NC
NC

2.300
28.000

NC
12

1.800
0.092
0.0092
0.092

NC
0.92

150.000
11.000

NC
0.0098
0.27
4.8

7.300
3.4
9.2
NC
730

0.0092
24

29.000
370.000

1.500
240

0.042
0.86
260
4.8

0.092
71

0.0096
14
6.2
3.4

0.56
NC

22.000
180

EPA (MCLs)"

70
600
NC
75
NC
NC
NC
NC
NC
SC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

,_ 1
NC
50
NC
NC
NC
NC
NC
NC
NC

1
NC
NC
NC

DEQ (NGQRL/

NGWCL/

NC
NC
NC
75
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
420
NC

2.100
0.1
0.2
NC
NC
NC
0.2
0.2
NC
NC
NC
NC
NC
NC
NC
0.2
NC
NC
NC
NC
NC
NC
280
280
NC
NC
NC
NC
0.4
NC
NC
NC
28
NC
NC
NC
NC
210

VV4-GWOI.
y toxic pollutants for freshwater (Criterion Continuous Concentration (40 CFR. Chapter 1, Pail 131, Section 36 (b)(l))|.
, Chapter 340. Division 41. Table 20.
levels (OAR Chapter 340-122-045).
etuedial Goals,
onnienlal Quality (DEQ) numerical groundwater cleanup levels |OAR Chapter 340-122-242(4)] and numerical
levels (OAR Chapter 340-040-0020).
issociated annlyte.

above the laboratory reporting limit.
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TABLE 12. PESTICIDES IN GROUNDWATER SAMPLES
SITE INSPECTION

BRADFORD ISLAND LANDFILL
CASCADE LOCKS, OREGON

AUGUST 1998

Target Analyte

4.4'-DDD
4,4'-DDE
4, 4 '-DDT

Aldrin
alpha-BHC

alpha-Chlordane
heta-BHC

Chlordane (tech)
delta-BHC

Dieldrin
Endosulfan 1
Endosulfan II

Endosulfan sult'ate
Endrin

Endrin aldehyde
gamma-BHC (Lindane)

gamma-Chlordane
Heptachlor

Heptachlor epoxide
Methoxychlor

Toxaphene

Sample Designation (ug/1)

MW2-GW-01

< 0.0400
< 0.0300
< 0.270
< 0.0400
< 0.0200
< 0.0200
< 0.0300
< 0.150

< 0.0200
< 0.0700
< 0.0300
< 0.0500
< 0.0700
< 0.0800
< 0.0800
< 0.0300
< 0.0200
< 0.0300
< 0.0300
< 0.500
< 1.50

MW3-GW-01

< 0.0400
< 0.0300
< 0.270
< 0.0400
< 0.0200
< 0.0200
< 0.0300
< 0.150

< 0.0200
< 0.0700
< 0.0300
< 0.0500
< 0.0700
< 0.0800
< 0.0800
< 0.0300
< 0.0200
< 0.0300
< 0.0300
< 0.500
< 1.50

MW4-GW-01

< 0.0400
< 0.0300
< 0.270
< 0.0400
< 0.0200
< 0.0200
< 0.0300
< 0.150
< 0.0200
< 0.0700
< 0.0300
< 0.0500
< 0.0700
< 0.0800
< 0.0800
< 0.0300
< 0.0200
< 0.0300
< 0.0300
< 0.500
< 1.50

MW5-GW-018

< 0.0400
< 0.0300
< 0.270

< 0.0400
< 0.0200
< 0.0200
< 0.0300
< 0.150

< 0.0200
< 0.0700
< 0.0300
< 0.0500
< 0.0700
< 0.0800
< 0.0800
< 0.0300
< 0.0200
< 0.0300
< 0.0300
< 0.500
< 1.50

Applicable or Relevant and Appropriate Requirements (ARARs) (ug/l)

EPA Freshwater
b

Chronic Criteria

0.001
NC
NC
NC
NC
NC
NC

0.0043
NC

0.0019
0.056
0.056

NC
0.0023

NC
0.08
NC

0.0038
0.0038

NC
0.0002

DEQ Freshwater

Chronic Criteria

NC
NC

0.001
NC
NC
NC
NC

0.0043
NC

0.0019
0.056
0.056

NC
0.0023

NC
NC
NC

0.0038
NC

0.03
0.0002

EPA

(PRGs)d

NC
NC
NC

0,004
0.01 1

NC
0.037
0.19
NC

0.042
220
220
NC
11

NC
0.052

NC
0.015
0.0074

180
0.061

EPA

(MCLs)6

NC
NC
NC
NC
NC
NC
NC
2

NC
NC
NC
NC
NC
2

NC
0.2
NC
0.4
0.2
40
3

DEQ (NGQRL/

NGWCL/

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
NC
0.2
NC
4

NC
NC
NC
100
5

a - Blind duplicate of sample MW4-GW-01 .
b - U.S. EPA criteria for priority toxic pollutants for freshwater [Criterion Continuous Concentration (40 CFR, Chapter 1, Part 131, Section 36 (b)(l))].
c - Oregon Administrative Rules, Chapter 340, Division 41, Table 20.
d - DEQ numerical soil cleanup levels (OAR Chapter 340-122-045).
e - EPA Region 9 Preliminary Remedial Goals,
f - Oregon Department of Environmental Quality (DEQ) numerical groundwater cleanup levels |OAR Chapter 340-122-242(4)] and numerical

groundwater quality reference levels (OAR Chapter 340-040-0020).
NC = No criteria exist for the associated analyte.
J = Estimated concentration.

UJ = Estimated as not detected above the laboratory reporting limit.
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TABLE 13. POLYCHLOR1NATED BIPHENYLS IN GROUNDWATER SAMPLES
SITE INSPECTION

BRADFORD ISLAND LANDFILL
CASCADE LOCKS, OREGON

' AUGUST 1998

Target Analyte

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268

Sample Designation (ug/I)

MW2-GW-01

< 0.100
< 0.100
< 0.100
< 0.100
< 0.100
< 0.100
< 0.100
< 0.100
< 0.100

MW3-GW-OI

< 0.100
< 0.100
< 0.100
< 0.100
< 0.100
< 0.100
< 0.100
< 0.100
< 0.100

MW4-GW-01

< 0.100
< 0.100
< 0.100
< 0.100
< 0.100
< 0.100
< 0.100
< 0.100
< 0.100

MW5-GW-013

< 0.100
< 0.100
< 0.100
< 0.100
< 0.100
< 0.100
< 0.100
< 0.100
< 0.100

Applicable or Relevant and Appropriate Requirements (ARARs) (ug/I)

EPA Freshwater
Chronic Criteria

(ug/l)b

0.014
0.014
0.014
0.014
0.014
0.014
0.014

NC
NC

DEQ Freshwater
Chronic Criteria

(ug/l)C

0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.014

EPA

(PRGs)d

2.6
0.034
0.034
0.034
0.034
0.73
0.034
0.034
0.034

EPA

(MCLs)C

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

DEQ (NGQRL/

NGWCL/

NC
NC
NC
NC
NC
NC
NC
NC
NC

a - Blind duplicate of sample MW4-GW-01.
b - U.S. EPA criteria for priority toxic pollutants for freshwater [Criterion Continuous Concentration (40 CFR, Chapter 1,

Part 131, Section 36 (b)(l))].
c - Oregon Administrative Rules, Chapter 340, Division 41, Table 20.
d - DEQ numerical soil cleanup levels (OAR Chapter 340-122-045).
e - EPA Region 9 Preliminary Remedial Goals.
f - Oregon Department of Environmental Quality (DEQ) numerical groundwater cleanup levels [OAR Chapter 340-122-242(4)]

and numerical groundwater quality reference levels (OAR Chapter 340-040-0020).
NC = No criteria exist for the associated analyte.
J = Estimated concentration.
UJ = Estimated as not detected above the laboratory reporting limit.

o
m
eno



D DD H> pjj m
§oi
" O H
8 Sir!
SB*
o LT -n
Szz

w £ co
O o m

SF|
° (/) H

Q

r!{!

.w ~*
0
30
m
o
o

TABLE 14. HERBICIDES IN GROUNDWATER SAMPLES
SITE INSPECTION

BRADFORD ISLAND LANDFILL
CASCADE LOCKS, OREGON

AUGUST 1998

Target Analyte

2,4,5-T
2,4,5-TP (Silvex)

2,4-D
2,4-DB
Dalapon
Dicamba

Dichlorprop
Dinoseb
MCPA
MCPP

Sample Designation (ug/1)

MW2-GW-01

< 1.00
< 1.00
< 0.500
< 1.00
< 1.50
< 0.500
< 1.00
< 1.00
< 50.0
< 50.0

MW3-GW-01

< 1.00
< 1.00
< 0.500
< 1.00
< 1.50
< 0.500
< 1.00
< 1.00
< 50.0
< 50.0

MW4-GW-01

< 1.00
< 1.00
< 0.500
< 1.00
< 1.50
< 0.500
< 1.00
< 1.00
< 50.0
< 50.0

MW5-GW-Ola

< 1.00
< 1.00
< 0.500
< 1.00
< 1.50
< 0.500
< 1.00
< 1.00
< 50.0
< 50.0

Applicable or Relevant and Appropriate Requirements (ARARs) (ug/1)

EPA Freshwater

Chronic Criteria

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

DEQ Freshwater
c

Chronic Criteria

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

EPA

(PRGs)d

NC
NC
370
290

1,100
1,100
NC
37

NC
NC

EPA

(MCLs)C

NC
50
70
NC
200
NC
NC
7

NC
NC

DEQ (NGQRL/

NGWCL/

NC
10
100
NC
NC
NC
NC
NC
NC
NC

a - Blind duplicate of sample MW4-GW-01.
b - U.S. EPA criteria for priority toxic pollutants for freshwater [Criterion Continuous Concentration (40 CFR, Chapter 1, Part 131, Section 36 (b)(l))].
c - Oregon Administrative Rules, Chapter 340, Division 41, Table 20.
d - DEQ numerical soil cleanup levels (OAR Chapter 340-122-045).
e - EPA Region 9 Preliminary Remedial Goals.
f - Oregon Department of Environmental Quality (DEQ) numerical groundwater cleanup levels [OAR Chapter 340-122-242(4)) and numerical

groundwater quality reference levels (OAR Chapter 340-040-0020).
NC = No criteria exist for the associated analyte.
J = Estimated concentration.

UJ = Estimated as not detected above the laboratory reporting limit.
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TABLE 15. METALS IN GROUNDWATER SAMPLES
SITE INSPECTION

BRADFORD ISLAND LANDFILL
CASCADE LOCKS, OREGON

AUGUST 1998

Target Analyte

Silver

Arsenic
Barium

Beryllium
Calcium

Cadmium
Cobalt

Chromium
Copper

Cyanide (total)
Iron

Mercury
Potassium

Magnesium

Manganese

Sodium
Nickel
Lead

Antimony
Selenium
Thallium
Vanadium

Zinc
Aluminum

Sample Desi

MW2-GW-01

< 0.00100
.•0.00808 :

0.128
< 0.00100

4.51 (J)
< 0.00100
0.00163
0.00351
0.00567
< 0.0100

:
: 4.34
< 0.00100

5.15
1.17

0.0987

49.2
0.00246
0.00771

0.00108
0.00148

< 0.00100
0.0119
0.0268

3.48

MW3-GW-01

< 0.00100

< 0.00100
0.0233

< 0.00100
20.7 (J)

< 0.00100
< 0.00100
0.00111
0.00185
< 0.0100

< 0.150

< 0.00100
1.54
6.49

0.348

5.89
0.00247

< 0.00100

< 0.00100
< 0.00100
< 0.00100
< 0.00100
< 0.0100

0.107

iiiation (mg/1)

MW4-GW-01

< 0.00100
0.00228. -
0.264

< 0.00100
72.6 (J)

< 0.00100
0.00553
0.0035
0.00761
< 0.0100

: • • • • ; • • • • . .:;.'H::.'-':; ';;:••:
< 0.00100

4.7
16.4

: ; . ; ; ; ; . • : : 2.49 ; . . • : . ; • ; .

9.26
0.00939

...:-.;. 0:0 l-23:,.;.-,:f

< 0.00100
< 0.00100
< 0.00100
0.00691
0.0237

1.46

MW5-GW-013

< 0.00100

: - V -0.00261; I . - . ;
0.249

< 0.00100
72.9 (J)

< 0.00100
0.00562
0.00345
0.00730
< 0.0100

•:•.;, • . : ' . . :8;88 .;'.; ;.-;..
< 0.00100

4.91
16.7

; , ; - . - ; 2:68- :•:.;>
10.3

0.00902

. .,0:0108 •;••;.••.••.

< 0.00100
< 0.00100
< 0.00100
0.00663
0.0238

1.63

Applicable or Relevant and Appropriate Requirements (mg/l)

EPA Freshwater

Chronic Criteria

NC
0.19
NC
NC
NC

0.001
NC
NC

0.011
0.0052

NC
0.000012

NC
NC
NC
NC

0.16
0.0025

NC
0.005

NC
NC
0.1
NC

DEQ Freshwater
c

Chronic Criteria

0.00012

NC
NC

0.0053
NC

0.0011
NC
NC

0.012
0.0052

1
0.000012

NC
NC
NC
NC

0.16
0.0032

1.6
0.035
0.04
NC

0.11
NC

EPA

(PRGs)d

0.18
0.000045

2.6
0.073

NC
0.018

2.2
NC
1.4

0.73
11

NC
NC
NC
1.7
NC

0.73
0.004

0.015
0.18
NC

0.26
11
37

EPA

(MCLs)6

NC
0.05

2
0.004
NC

0.005
NC
0.1
1.3
0.2
NC

0.002
NC
NC
NC
NC
NC

0.015

0.006
0.05
0.002
NC
NC
NC

DEQ (NGQRL/

NGWCL/

0.05
0.05

1
NC
NC

0.01
NC

0.05
NC
NC
NC

0.002
NC
NC
NC
NC
NC

0.05
NC

0.01
NC
NC
NC
NC

Note: Shading indicates that sample concentration exceeds ARARs. Laboratory reporting limits that exceed ARARs have not been shaded,
a - Blind duplicate of sample MW4-GW-01.
b - U.S. EPA criteria for priority toxic pollutants for freshwater [Criterion Continuous Concentration (40 CFR, Chapter 1, Part 131, Section 36 (b)(l))).
c - Oregon Administrative Rules, Chapter 340, Division 41, Table 20.
d - DEQ numerical soil cleanup levels (OAR Chapter 340-122-045).
e - EPA Region 9 Preliminary Remedial Goals,
f - Oregon Department of Environmental Quality (DEQ) numerical groundwater cleanup levels [OAR Chapter 340-122-242(4)]

and numerical groundwater quality reference levels (OAR Chapter 340-040-0020).
NC = No criteria exist for the associated analyte.
J = Estimated concentration.

UJ = Estimated as not detected above the laboratory reporting limit .
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TABLE 16. PETROLEUM HYDROCARBONS IN GROUNDWATER SAMPLES
SITE INSPECTION

BRADFORD ISLAND LANDFILL
CASCADE LOCKS, OREGON

AUGUST 1998

Target Analyte
Sample Designation (mg/1)

MW2-GW-01 MW3-GW-01 MW4-GW-01 MW5-GW-013

Hydrocarbon Identification (NWTPH-HCID)
Diesel Range Hydrocarbons
Gx Range Hydrocarbons
Heavy Fuel Oil Range Hydrocarbons
Insulating Oil Range Hydrocarbons
Kerosene Range Hydrocarbons
Lube Oil Range Hydrocarbons

< 0.630
< 0.250
< 0.630
< 0.630
< 0.630
< 0.630

< 0.630
< 0.250
< 0.630
< 0.630
< 0.630
< 0.630

< 0.630
< 0.250
< 0.630
< 0.630
< 0.630
< 0.630

< 0.630
< 0.250
< 0.630
< 0.630
< 0.630
< 0.630

Gasoline Ranee Hydrocarbons (NWTPH-Gx)
Gasoline Range Hydrocarbons < 50.0 < 50.0 < 50.0 < 50.0

Diesel Ranee Hydrocarbons (NWTPH-Dx)
Diesel Range Hydrocarbons

Lube Oil Range Hydrocarbons
0.502

< 0.500
< 0.250
< 0.500

0.332
< 0.500

0.340
< 0.500

Note: There are no federal or state ARARs associated with petroleum hydrocarbons,
a - Blind duplicate of sample MW4-GW-01.
J = Estimated concentration.
UJ = Estimated as not detected above the laboratory reporting limit.
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Polvchlorinated Biphenvls-No PCBs were detected above laboratory reporting limits in the

four groundwater samples collected onsite (Table 13).

Herbicides—No herbicide compounds were detected above laboratory reporting limits in the

four groundwater samples collected onsite (Table 14).

Cyanide—Cyanide was not detected above laboratory reporting limits in the four groundwater

samples collected onsite (Table 15).

Metals—TAL metals concentrations were above laboratory reporting limits in all four of the

groundwater samples collected at the site (see Table 15). Of the TAL metals concentrations detected,

the concentration of arsenic detected in the samples collected from wells MW2 and MW4 exceeded

their corresponding EPA PRGs, but did not exceed the EPA MCLs or the DEQ NGQRLs. The

concentrations of iron detected in the samples collected from wells MW2 and MW4 exceeded the

associated DEQ FCC of 1.0 mg/L. Neither an EPA MCL or a DEQ NGQRL has been established for

manganese. However, the manganese concentration detected in the samples collected from well MW4

exceeded the associated EPA PRG. In addition, the concentrations of lead detected in the samples

collected from well MW4 exceeded both the associated DEQ FCC and the EPA PRG.

Total Petroleum Hydrocarbons-Heavy oil range TPH was not detected above the laboratory

detection limits in the groundwater samples collected at the site. However, diesel range TPH was

detected above the laboratory detection limit in the groundwater sample collected from well MW2 at

concentrations of 0.502 milligrams/liter (mg/L), and the two samples collected from MW4 at

concentrations of 0.332 mg/L and 0.340 mg/L (Table 16). No EPA PRGs, EPA MCLs, or DEQ

NGQRLs have been established for petroleum hydrocarbons in water. However, the Oregon DEQ has

established a risk-based approach to evaluate sites with petroleum hydrocarbons present in

groundwater, based on the presence of the more hazardous constituents typically present in petroleum

hydrocarbons; specifically BTEX and PAHs. Neither BTEX nor PAH compounds were detected above

the laboratory reporting limits in any of the groundwater samples collected at the site.
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4.4 LANDFILL VOLUME ESTIMATE

During test pit excavation at the landfill site, waste materials were encountered throughout some test

pits, while other test pits contained waste materials in discrete horizons. Therefore, the landfill likely

developed as a result of disposal in discrete areas rather than continuous lateral placement. However,

conservative estimates of the aerial extent of the landfill and the volume of material buried within the

landfill have been developed based on the test pit observations, the presence of elevated TPH

concentrations in samples collected from the test pits, and the assumption that the landfill is laterally

continuous rather than discontinuous. Therefore, the landfill is estimated to cover an area of

approximately 0.5 acres, based on elevated TPH concentrations present in test pit samples. Given that

waste materials continued to be present at the maximum excavation depths in some test pits,

approximately 5 feet of depth has been added in these areas to estimate the volume of waste present.

Therefore, the depths to which the wastes within the landfill extend are estimated to range from

approximately 8 to 16 feet BLS. Accordingly, approximately 8,800 cubic yards of material are

estimated to be present within the landfill site. The cross-sections and calculations used to derive these

estimates are presented in Appendix J.

4.5 DATA QUALITY ASSURANCE/QUALITY CONTROL EVALUATION

The following section provides a summary of the analytical results associated with the field quality

control samples collected during the landfill site inspection. An analytical data quality evaluation report

that provides a more detailed quality assurance/quality control review of the entire laboratory data

package is presented in Appendix I. Field quality control samples collected during the site inspection

included field duplicate samples associated with both the soil and groundwater samples, and a trip blank

sample associated with the groundwater samples.

4.5.1 Field Duplicate Samples

Two field duplicate samples, one soil and one groundwater, were collected during the landfill site

inspection. A discussion of the relative percent differences (RPDs) between these duplicate samples is

included in the data quality evaluation report presented in Appendix I. Based on this data quality
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evaluation, the RPDs calculated for these field duplicate samples were in agreement according to COE

specified criteria (COE-CRERL 1996).

4.5.2 Trip Blank Sample

One trip blank sample was analyzed for the detection of VOCs during the landfill site inspection.

Carbon disulfide and methylene chloride were detected above their associated laboratory reporting

limits in this sample. However, methylene chloride was also detected in the associated method blank

and is considered a commqn laboratory artifact, and carbon disulfide was not detected in any of the

environmental samples collected at the site. Therefore, no qualification of the associated sample data

was deemed necessary.
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SECTION 5.0
SUMMARY AND CONCLUSIONS

The following sections summarize the field activities performed during the landfill site inspection, and

the results of these field activities by area of concern. Also included is a discussion of the analytical

results of the surface soil, subsoil, asbestos, and groundwater samples collected onsite in relation to the

identified screening levels. In addition, recommendations have been provided for further site

investigation and/or remediation activities, as appropriate.

5.1 PROJECT BACKGROUND

The Bradford Island landfill site inspection field activities were conducted in two phases. The first

phase of field work, from August 17, 1998 through August 20, 1998, included the collection of four

surface soil and 10 subsoil samples. Three of the four surface soil samples were collected in

background locations outside the landfill area to determine background metal concentrations on

Bradford Island. The fourth surface soil sample was collected downgradient of the pesticide mixing

area to determine if residual pesticides had adversely impacted the environment as a result of past

practices in this area. Nine of the 10 subsoil samples, including one field replicate sample, were

collected from the eight test pits excavated at the site to define the western boundary of the former

landfill, and the exact locations of the disposal pits identified in prior interviews with Project personnel.

In addition, three samples of building materials thought to potentially contain asbestos were collected

from these test pits to determine if past disposal practices could pose a threat to human health. One

additional subsoil sample was collected from one of the five soil borings drilled onsite using hollow

stem auger techniques. Groundwater monitoring wells were installed in four of these five borings and

these wells were also developed during this first phase of fieldwork. In addition, the elevation and

horizontal coordinates of each sample location and each monitoring well were surveyed.

The second phase of fieldwork, conducted September 1 and 2, 1998, included the collection of four

groundwater samples from three of the groundwater monitoring wells installed onsite to determine if
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past disposal practices had adversely impacted groundwater in the landfill area. In addition, a visual

survey was conducted of the island for the presence of groundwater seeps to determine if precipitation

that infiltrates the fill materials in the vicinity of the former landfill migrates horizontally along the fill-

slide block interface and enters the Columbia River via groundwater seeps. An attempt was also made

to collect sediment samples from the Columbia River adjacent to the landfill site to determine if past

disposal practices had adversely impacted the environment and/or could pose a threat to human health

or ecological resources. However, multiple sampling attempts were made at each of the potential areas

of concern; including the area north of the landfill site and the area east of the landfill, from just off the

shore of the island to near mid-channel, and no sediment could be obtained due to scouring and the

composition of the remaining river bed materials.

All soil and groundwater samples were submitted to North Creek Analytical Laboratory in Bothell,

Washington, for analysis. Project QA split samples were delivered to the COE, Chemical Quality

Assurance Branch Laboratory in Omaha, Nebraska for analysis.

The specific analyses performed on samples collected from each area of investigation have been

summarized on Table 2. These analyses were selected based on past waste disposal activities as

reported in background information reviewed in preparation for the site inspection.

5.2 PESTICIDE MIXING AREA

Although the surface soil sample collected downgradient of the pesticide mixing area contained

detectable concentrations of 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT, these concentrations did not exceed

either the EPA PRGs or the DEQ NSCLs for these compounds. Seven of the 23 TAL metals analyzed

following SPLP extraction were also detected above the laboratory reporting limits. However, none of

these concentrations exceeded applicable EPA or DEQ screening levels. In addition, no VOC, SVOC,

PCB, chlorinated herbicide, or TPH constituents were detected above laboratory reporting limits in the

surface soil sample collected in this area.
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5.3 LANDFILL SITE

Samples collected within the landfill site included 10 subsoil samples, three building material samples,

and four groundwater samples. One subsoil sample was collected from one of the five soil borings

drilled onsite during well installation activities using hollow stem auger drilling techniques. Contami-

nant concentrations exceeding applicable EPA and DEQ screening levels were not detected in this

subsoil sample.

Nine of these subsoil samples, including one replicate soil sample, were collected from seven of the

eight test pits excavated in and around the landfill site. TPH concentrations were detected above

laboratory reporting limits in all nine of these samples. No EPA PRGs or DEQ NSCLs have been

established for TPH concentrations. However, the TPH concentrations detected in the soil samples

collected from test pits TP1, TP5, TP6, TP7, and TP8 exceeded the maximum allowable concentration

established by DEQ for diesel or heavier range TPH in soils at underground storage tank sites of

l,OOOppm(DEQ 1991).

Pesticides concentrations exceeding DEQ NSCLs were detected in the samples collected from test pits

TP1 and TP7. However, these concentrations did not exceed the associated EPA PRGs. The sample

collected from test pit TP1 also contained a PCB concentration that exceeded both the EPA PRG and

the DEQ NSCL. The sample collected from test pit TP4 contained a dinoseb concentration above the

laboratory reporting limit. However, the concentration detected did not exceed the EPA PRG and the

DEQ has not established a NSCL for dinoseb. Tetrachloroethene concentrations exceeding the DEQ

NSCL were detected in the samples collected from test pits TP7 and TP8. However, these

concentrations did not exceed the EPA PRGs established for these compounds. SVOC concentrations

exceeding both the DEQ NSCLs and the EPA PRGs were detected in the samples collected from test

pits TP2, TP6, and TP7. In addition, SVOC concentrations exceeding only the DEQ NSCLs were

detected in the sample collected from test pit TP4. Total arsenic and lead concentrations exceeding

both the DEQ NSCLs and the EPA PRGs were detected in the samples collected from test pits TP1,

TP5, TP6, and TP8. Arsenic was also detected at a concentration slightly exceeding the associated

screening levels in one of the three background soil samples. The concentration of arsenic detected in

the sample collected from test pit TP1 was present at a concentration which was three times the

screening level. Therefore, contaminant concentrations exceeding applicable screening levels are
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present in all of the soil samples collected from the test pits within the landfill, indicating that the soil

within these areas of the landfill has been adversely impacted by past practices.

Four groundwater samples, including one duplicate sample, were collected from three of the four

monitoring wells installed. The fourth well, MW1, did not contain water and was therefore not

sampled. Arsenic, lead, and manganese concentrations exceeding only the EPA PRGs were detected in

the groundwater samples collected from wells MW2 and MW4. In addition, a tetrachloroethene

concentration exceeding both the EPA PRO and the EPA MCL was detected in the sample collected

from well MW3. This indicates that the materials disposed within the landfill boundaries have

adversely impacted the shallow groundwater beneath the landfill in a localized area. However, this

groundwater appears to be laterally discontinuous. No groundwater seeps were identified during the

seep survey performed onsite and there are no groundwater supply wells present on Bradford Island.

Three samples of building materials thought to potentially contain asbestos were collected from the

waste materials present in two of the eight test pits, TP1 and TP8. Two of these three samples

contained asbestos. The black roofing paper collected from test pit TP1 contained 45 percent chrysotile

fibers and the cement-asbestos board collected from test pit TP8 contained 22 percent chrysotile fibers.

Given that these building materials are buried, they do not currently pose a threat to human health.

However, the presence of these materials would become a consideration during any removal action

proposed onsite. Measures would need to be taken to ensure that these materials do not become friable

and release fibers during removal.

5.4 COLUMBIA RIVER

Two areas of concern with regard to sediment quality were identified adjacent to and on the banks of

the Columbia River east and north of the Bradford Island landfill site. These areas were reportedly

used for storage and disposal of various waste products. However, multiple attempts to collect

sediment in each of these areas met with no success. The attempted sampling locations spanned from

near shore to almost mid-channel. Due to the composition of riverbed materials, when the sampler was

retrieved it was either empty or contained only cobble-size materials. These results, along with the

proximity of Bonneville Dam and the fact that the dam spillway had been open prior to these sampling
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attempts indicate that the area surrounding the island is a scour zone. The dam spillway is opened

yearly from mid-April through late-August on a 24-hour a day basis to facilitate juvenile fish passage

(Johnson, J., 3 November, 1998, personal communication). In addition, the spillway is opened during

flood events when the river flow rate exceeds 280,000 cubic feet per minute.

A visual survey of the island for-the presence of groundwater seeps was also conducted on 2 September

1998 from a boat using binoculars, to determine if leachate from the former landfill was migrating to

the Columbia River via groundwater seeps. The sloped banks of Bradford Island, from the change in

slope near the locked gate on the north to the southeastern corner of the island, were carefully

examined for any signs of seepage. No groundwater seeps were identified during this survey.

5.5 CONCLUSIONS AND RECOMMENDATIONS

Of the four areas of concern identified at the Bradford Island landfill site, the greatest potential risk to

human health and the environment is posed by the waste materials and associated soil contamination

present within the landfill. The soil in the discrete disposal areas contains elevated concentrations of

TPH, in addition to concentrations of pesticides, the PCB Aroclor 1260, tetrachloroethene, SVOCs,

arsenic, and lead that exceed their associated risk-based screening levels.

However, additional information is necessary to evaluate the impacts of past waste handling and

disposal practices at the landfill site, and to allow an effective evaluation of remedial alternatives.

Therefore, Tetra Tech recommends that the following additional investigation activities be performed at

the landfill site:

• Conduct a geophysical survey of the landfill site and the Columbia River immediately

adjacent to the east end of the island, to better define areas of waste disposal.

• Perform quarterly groundwater level monitoring of the monitoring wells and

piezometers installed onsite, at a minimum, and collect at least one additional set of

groundwater samples from the monitoring wells following seasonal occurrence of
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sustained, higher precipitation (i.e., early spring), to characterize the affect of seasonal

groundwater fluctuations on contaminant concentrations, and the groundwater gradient.

• Perform at least one additional seep survey during annual periods of high precipitation,

to determine if the shallow groundwater at the landfill site is entering the Columbia

River via seepage and overland flow. Given the schedule of water releases over the

spillway of the dam, early April would be the latest that this survey could be

completed.

• Collect samples of the IDWs generated during the site inspection to determine the

disposal options available for these wastes. These samples should be analyzed for the

presence of Resource Conservation and Recovery Act (RCRA) metals using the toxicity

characteristic leaching procedure (TCLP) to determine if these IDWs are listed haz-

ardous wastes under the RCRA regulations. In addition, the IDWs should be analyzed

for the constituents required for characterization by the disposal facility selected.

• Conduct a geotechnical evaluation of the landfill site to determine slope stability and

erosion potential.

• Collect additional soil samples in the pesticide mixing area to determine if this area has

been adversely impacted by past material handling practices.

• Collect surface soil samples in the pesticide mixing and landfill site to evaluate potential

risks to human and environmental receptors.

• Find and properly abandon the piezometer identified as DH 2002Z reportedly buried

within the landfill to comply with the requirements of OAR Chapter 690, Division 240.

The information obtained by conducting these additional activities can then be used to conduct an

ecological risk assessment, and to evaluate the feasibility and cost effectiveness of a comprehensive

range of remedial options, including, but not limited to, no action, capping, removal actions, limited

removal actions with capping, onsite treatment technologies, or in-situ treatment technologies.
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CENPP-CO-B / /21 March 1996/
Markos/jab/791-233

MEMORANDUM FOR Chief, CENPP-CO

SUBJECT: Bonneville Lock and Dam, Suspected Dump Site, Bradford Island.

1. We believe there are a number of areas containing hazardous constituents
located at the northeast section of Bradford Island. This supposition is
based on interviews and site visits conducted by the Project Environmental
Compliance Coordinator with five Corps employees familiar with past work
practices, one of whom worked at the Project from 1948 to 1983. All five
individuals advised past work practices had included the disposal of Project
waste at particular areas of northeast Bradford Island. There are also two
additional areas at Bradford Island suspected to contain hazardous
constituents.

2. Requirements: 40 CFR 300.405 and OAR 340-122.

3. Based on these interviews, we believe dumping occurred on the northeast
section Bradford Island for approximately forty (40) years and ceased in the
early 1980s. As sites were filled, others were created and it is unknown how
long disposal occurred at each site. The persons interviewed gave similar
descriptions of disposal locations and their possible contents. The attached
map shows the suspected disposal areas and their contents. The following are
wastes believed to be located at the Bradford Island Site.

a. Site 1: General household garbage pit. General household garbage
was disposed in this pit and was burned monthly.

b. Site 2a, b, c, d: Trash Pits. The pits were excavated with a back
hoe. Dimensions are believed to be approximately 10x10x10 and were
filled with mercury vapor lamps, oil and grease from turbines, grease
from wicket and spill gates, and paint-related waste including solvents.

c. Site 3: Grease from spillway gate wheels. Grease was stored in five
(5) gallon buckets and discarded along the Columbia river bank. It is
not known how many buckets were discarded.

d. Site 4: Pesticides. This area was used for mixing pesticides. It
was also used to rinse articles containing pesticides.

e. Site 5:.Switch gear and various cables dumped over the Columbia
river bank.

f. Site 6: (Additional area) This area contains abrasive blast grit
which was used as fill material. The grit is suspected to be
contaminated with lead paint. In addition, soil analysis conducted in
December 1995 indicated levels of petroleum requiring remediation.



g. Site 7: (Additional area) This area has been used to store scrap
metal. Sections of the site are stained with oil. Some of the metal
hardware included pipes with lead paint, pneumatic and hydraulic
equipment and insulators which possibly held residual PCB oil.

4. - Based on the hazardous substance disposal history, we propose to conduct
an environmental investigation of these sites beginning fiscal year 1998.
This will begin with the development of a site characterization plan to assess
media contamination including soil and water.

5. Should you have further questions on the status of this matter, please
contact'me at (541) 374-8442.

c

WADE L. STAMPS
Operations Proje Manager
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Bolton, Jane M NWP

From: Markos, Carolyn S NWP
Sent: Wednesday, April 08, 1998 1:09 PM
To: Bolton, Jane M NWP
Cc: Chenoweth, Deborah L NWP; Shank, David C NWP; McCavitt, Brian M

NWP
Subject: Boat Survey - Bradford Island

Jane,

This is a response to your inquiry about the results of a pool survey I conducted on 9 October 1996.
The purpose of the survey was to make a general visual assessment of potential contamination
and/or migration of contaminants from North East Bradford Island. The Bonneville forebay was
dropped to approximately 72 feet for this boat survey. Along the shoreline of both the north and east
facing sections of Bradford Island, I observed numerous cables (possibly switch gear cables). I did
not observe any sheen's along the shoreline, nor any staining of soils or rock-faces along the entire
northeast section of Bradford Island.

I hope this answers your questions.

Carolyn Markos
808-5406



Bradford Island Landfill Aerial Photograph Review 24 Feb 97 Mike Gross

Year
1936

1942

1952
9 Aug

1954
24 Apr

1958
30 Aug

1959
30Sep

1967
8 Aug

1968
17Oct

1970
17 Aug

1971
2 Jan

1973

Photo No.

1-M- 16-42

52-138

54-818

58-952

59-2025

67-1240

68-2207

70-1356

71-778

73-1780

Description
Dam is under construction. Upstream end of Bradford Island is wooded and untouched
by construction. Site of landfill appears to have irregular surface and less vegetation than
other forested areas, but does not appear to be in use.
Dam is in partial operation and still under construction. A road along the north shore is
constructed to the northeast tip. The road leads to an anchor for a log boom upstream of
the spillway. The site of the landfill is mostly cleared and leveled. Topography of site is
fairly low along north shore with a plateau at east end and west end of clearing . A few
piles of material seen near the water on north shore and at extreme southeastern edge of
clearing. Footpath through wooded area visible from landfill area to construction work
area.. House with boat dock and two slips on southeast edge of island.
Area of landfill is heavily used. Road is well established and appears to be on the same
alignment as present. The area is evenly graded, showing evidence of filling. It appears
that truck end dump rubbish along north shore near east end. Piles of rubbish clearly
present ringing the east end of the clearing, mostly concentrated at north edge. West end
of clearing along the road apparently used for equipment and structural material storage.
Visible along the road are steel frame structures, six upright cylindrical tank-like
structures ( about 2000 gal), stacked raw structural steel or wood. The water tower on the
island as been constructed. The boat dock has been removed.
Evidence of additional filling at east end of site. It appears material is dumped and then
graded and covered, pushing material to the north. There is fresh fill at the north edge of
the area A steep slope is appearing at the north edge of the fill. There is an
approximately 20 foot wide bench at the original ground level at the shore. Much of the
material stored on site in the 1952 photography appears in the same location. The house

.appears abandoned and damaged.
A north to south line of fill and debris bisects the site (may be a central bum pile). Dark
staining from liquid is at the south edge of the site and toward east side. A garage and
shed have been erected at the east end of the site. The northeast edges of the site are now
used for storage of materials and equipment. Between 80 and 100 drums are stored
together within 30 feet of the east edge of the site. Materials previously observed are still
stored at the west side of the site. The road has changed from a south access to an area
for backing and off-loading to a loop.
Area appears to be converted to storage rather than disposal except for the l ibum pile"
area. Materials stored around north and east edges of the area. Two vehicles on site. No
drums visible.
More disposal apparent along northeast to southwest tending area in center of site,
appears to have created an upper terrace to the east. The terraced area is larger than in
1959, giving the impression that f i l l ing toward the west has occurred through the center
of the site. More equipment/material stored at east and northeast edges of site. No drums
visible.
Rubbish clearly visible in west face of terrace. May be up to 10 feet high. Continued use
of areas along north and east edges to store materials. Approximately 50 drums north in
north central area.
Use of site well established. East edge near garage and shed regularly used. Northeast
edge of site for materials storage. Continued dumping expands terrace toward the west.
Lower west side used for material storage. Apparent staining on ground in north central
area near where drums were in the 1968 photo. No drums visible.
Rubbish in face of terrace clearly visible. Material stored at northeast comer appears to
be lumber. Material st i l l stored on lower west side includes the circular structures seen in
1952 photo. Approximately 40 drums stored together in the same north central area.
Addit ional rubbish in face of terrace appears long and narrow like scrap steel or lumber.



5 Aug

1978
7 May

1979
4 Apr

1980
9 Mar
1981
26 May
1982
7Jun

78-1472

79-205

80-545

81-827

82-763

Soil staining around four drums stored on cover material at south edge of terrace face.
Possible crib as mentioned in 21 Mar 96 memo on lower terrace. Upper terrace storage
area full. Garage demolished. Less than ten drums in different areas on site. Ground
appears stained in north central drum storage area.
Face of landfill terrace appears covered. 30 drums stored at east end of site Material
stored at east end, north side and west side. What appears to be a tanker trailer stored in
center of site.
Dumping along face of terrace at both ends appears active. About 30 drums at east end of
site. Material storage and movement changes, but storage areas remain the same. The
tanker trailer is no longer on site
Site appears similar to 1979 photography. Drum storage and face of landfill look the
same. Equipment storage similar.
No additional dumping apparent. Numerous drums at east end of site. Soil staining at
drum storage area.
Appears to be fresh cover material over the face of the west terraced landfill. Equipment
storage unchanged. About 50 drums stored at east end. Where drums removed, staining
beneath.
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APPENDIX G

PHOTO LOG

TETRA TECH: .FINAL SITE INSPECTION REPORT
BRADFORD ISLAND LANDFILL, CASCADE LOCKS, OREGON
DACW57-96-D0009rTASK ORDER 0010 .



1. Drilling of boring SB02 (MW2), adjacent to the pesticide mixing area, looking southeast. 2. Surface completion of well MW2 looking southeast.

3. Collection of background surface soil sample BK-1, looking south. 4. Collection of soil sample PW1-SS-01, downgradient of the pesticide mixing area looking southwest.



5. Material being removed from 6 feet BLS in test pit TP1, looking northwest. 6. Material collected for sample TP-SS-01, looking northeast.

8. Test pit TP3 after completion (bedrock at 2 feet BLS), looking southeast7. Material removed from test pit TP1, looking northeast.



9. Material collected from test pit TP5 for sample TP5-SS-01, looking east-northeast. 10. Material removed from a depth of 3 feet BLS in test pit TP5, looking east.

11. Material removed from test pit TP5 including two mercury vapor lamps, looking south-southwest 12. Test pit TP8 at the completion depth of 4 feet BLS, looking northwest.



13. Monitoring well MW1 with straw covering backfilled test pit TP2, lookjng west. 14. Monitoring well MW2 with straw covering backfilled test pit TP8, loo

15. Monitoring well MW3 with straw covering backfilled test pit TP4, looking east. ] ( ) . Monitoring well ring backfilled test pit TP5, looking northeast.



APPENDIX D

LAND SURVEY RESULTS

TETRATECH: FINAL SITE INSPECTION REPORT
BRADFORD ISLAND LANDFILL, CASCADE LOCKS, OREGON
DACW57-96-D0009/TASK ORDER 0010
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*BASE COORDINATES AND ELEVATIONS PROVIDED BY HOR. NAD '27 ORE. NORTH (=/- O.SFT.)
SCOTT KOOL - CORPS OF ENGINEERS (503) 808-4849 VERT NGVD '29
+ELEVATIONS GIVEN FROM TETRA TECH. INC. - CARLOTTA CELLUCCI (206) 624-2692

STATE PLANE COORDINATES

MONITOR WELL LOCATIONS- EAST END OF BRADFORD ISLAND

Pt.No. North Eost Elevotion Desc. ^

K*2 723635.61272 1633039.96993 111.66191 H&T .^ I
3 723574.24116 1633217.02376 111.47465 H&T 1
5 723646.69608 1631784.01302 98.11720 PK |
6 723682.38824 1631821.77243 97.11290 PK = 1
8 723399.34666 1633136.59809 142.35397 H&T

25 723776.67130 1630600.16890 63.76700 C-P.K. NAIL FND. LEGEND V
*112 723734.66340 1630910.45670 63.87000 PK NAIL uw r̂,̂ r(M>Mr «/m
+500 723919.64232 1631796.02880 99.15000 P- 16 BRASS DISK M MONIIUKINI, WLLL ,
+501 723859.65045 1631793.69785 99.14544 P-17 BRASS DISK H&T HUB AND TACK -*
+502 723799.76995 1631791.34175 99.09893 P-18 BRASS DISK
+503 723734.81237 1631788.78710 99.70297 S.M.3+95 BRASS DISK PK "pK" NAIL A
2000 723653.79896 1632933.90466 105.49575 MW1 TOP PVC N SIDE -rp ,„- PIT
2001 723654.08187 1632934.22551 102.84073 TOP CONC. MW1 L17206
2002 723646.42877 1632974.97014 104.23357 TP-2SS01 BK BACKGROUND POINT
2003 723635.41423 1633034.77609 111.36431 TP-7SS01
2004 723632.40677 1633059.31738 112.75729 TP-1SS01
2005 723564.81346 1633051.27278 116.56051 MW2 TOP PVC N SIDE NOTES:
2006 723564.72884 1633051.65839 114.20999 TOP CONC. MW2L17207 %2"SS£ $D

 N
Hn SZ?^n^^f^^n ̂ ^°OF ^fflS™*31"

or\r\"7 TOIKTX KOTcn 1CTHA1 * 1 mn - ( i x XQICT -rn aoervi P-K. NAILS (rl. NO. b 2o AND llx!) LOCA1LU NOKIM (Jr KUWLK
o^a ,̂«1^« ^ 1633101.41070 114.48267 TP-8SS01 HOUSE , A^ND ^^ or THE BRID(/E OVER JHE F|SH LADDER.
2008 723555.29462 1633042.23052 113.60666 PW-1 DATA PROVIDED BY CORPS OF ENGINEERS.
2009 723573.75078 1632966.06683 110.62786 BK-1 ELEVATIONS WERE CONFIRMED ON BRASS CAPS LOCATED ON THE
2010 79^6^0 "WV34. 1fmi91 "\^qqn 1 n r\97Rn TP-^^crm SPILLWAY, AS SHOWN ON THE ABOVE MAP.
9011 79^4019?™ iR^i^R^Ion IvRSifi LWA rno Dwr M c.nr MONITORING WELLS WERE LOCATED FOR POSITION AND ELEVATION2011 723649.42188 1633138.73490 114.78816 MW4 TOP PVC N SIDE AT THE TOP OF THE CONCRETE CASING AROUND EACH WELL PIPE,
2012 723649.76332 1633138.71465 114.47193 TOP CONC. MW4L17209 AND AT THE TOP OF THE PVC PIPE EXTENDING OUT OF THE CASING.
2013 723605.04448 1633139.10071 1 12.98416 TP-6SS02 STEEL PIPE CASING POSITIONS WERE NOT DETERMINED.
2014 723609.88200 1633162.73113 112.72224 TP-6SS01
2015 723626.80463 1633185.94206 113.00497 TP-4SS01
2016 723633.76446 1633220.54484 115.21456 MW3 TOP PVC N. SIDE
2017 723634.20677 1633220.52260 112.99039 TOP CONC. MW3 LI 7208
2018 723395.95102 1633145.10170 142.87120 BK-2
2019 723427.23827 1633076.67334 146.22694 BK-3
2020 723519.22424 1630650.44352 64.19347 H-380 cv9 BRASS DISK

ELEV. PROVIDED
BY C.O.E. 65.99 100 0 100 200 300

MM/j,/9a SCAL* - 100' KENT w- cox AND ASSOCIATES, INC.
CONSUI TINC, PNniNFFRS - I /4A/D SIIPVFYDPS

DRAWN BY: FILE NO: 204 NORTHEAST KELLY AVENUE
D.T.B. 98087WKDWG GRESHAM, OREGON 97030 (503) 667-4464

ENGINEERING PLANNING SURVEYING LAND DEVELOPMENT

M I I1 1 1 1 1 1 1 1 1 i
GRAPHIC SCALE - FEET

C.O.E. PORTLAND CONTRACT DACW 57-96-D-0009

MONITORING WELL LOCATION SURVEY 7 /

FOR TETRA TECH, INC. CLJC-/TT /
BONNEV1LLE DAM - BRADFORD ISLAND oHLL 1 /

CASCADE LOCKS, OREGON /



APPENDIX E

FIELD BORING LOGS

TETRA TECH: FINAL SITE INSPECTION REPORT
BRADFORD ISLAND LANDFILL, CASCADE LOCKS, OREGON
DACW57-96-D0009/TASK ORDER 0010 .



HTRW DRILLING LOG DISTRICT
Portland

HOLE NUMBER
SB1

1 COMPANY NAME
Tetra Tech, Inc.

2 DRILL SUBCONTRACTOR
Cascade Drilling

SHEET SHEETS
1 OF 3

3 PROJECT
USCOE Bradford Island Landfill

4 LOCATION
Bradford Island Landfill

5 NAME OF DRILLER
Steve Hughes

6 MANUFACTURERS DESIGNATION OF DRILL
CME75

7 SIZES AND TYPES OF DRILLING AND SAMPLING EQUIPMENT

4.25° ID (9.25 OD) HSA
18" long, 2" OD split spoon sampler
140 Ibs with 30-inch drop

8 HOLE LOCATION
West end of landfill
(723653.80 North)
(1632933.91 East)

9 SURFACE ELEVATION
102.84' (TOG = 105.50')

10 DATE STARTED
8/17/98

11 DATE COMPLETED
8/17/98

12 OVERBURDEN THICKNESS
28'

15 DEPTH GROUNDWATER ENCOUNTERED
No Groundwater

13 DEPTH DRILLED INTO ROCK
2' (fractured)

16 DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING
COMPLETED

No groundwater after >24 hours
14 TOTAL DEPTH OF HOLE

30'
17 OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18 GEOTECHNICAL SAMPLES
0

DISTURBED
0

UNDISTURBED
0

19 TOTAL NUMBER OF CORE BOXES
0

20 SAMPLES FOR CHEMICAL
ANALYSIS

VOC
1

METALS/SVOCs
1

OTHER
(SPECIFY)

PCB-1

OTHER
(SPECIFY)

Chlor herbs -1

OTHER
(SPECIFY)
TPH-1

21 TOTAL
CORE

RECOVERY

22 DISPOSITION OF HOLE
Well installed

BACKFILLED MONITORING
WELL

X

OTHER (SPECIFY) 23 SIGNATURE OF ll>INSPECTOR

LOCATION SKETCH/COMMENTS:

PROJECT
Bradford Island

HOLE NO.
SB1

ENG FORM 5056-R, AUG 94 (Proponent: CECW-EG)



HTRW DRILLING LOG (CONT.NUAT.ON SHEET)
PROJECT

Bradford Island

ELEV
(a)

•
( ? 7 ?

1

DEPTH
(FEET)

(b)

0

DESCRIPTION OF
MATERIALS

(c)

Grassy cover underlain by brown
sandy silt with gravel (ML) (sand
10%, gravel 30%, fines 60%) loose,
dry

No recovery

No recovery (1" slough)

Dark brown clayey silt (ML) with
gravel, moist, firm (gravel 5%, fines
95%) grading, to silty clay (CL) at
approximately 7.5' BLS, low
plasticity (95% fines, 5% gravel)

Same as above with areas of
orange oxidation in spots grading to
gray silty clay (CL) with gravel at
approximately 11' BLS (95% fines,
5% gravel)

No recovery

Gray silty clayey sand (SM),
dry/moist, well graded, (45% fines,
55% sand) possible ash flow

INSPECTOR

Carlotta Cellucci
FIELD

SCREENING
RESULTS (d)

2.7

2.7

3.1

2.7

GEOTECH
SAMPLE
OR CORE

BOX NO (e)

ANALYTICAL
SAMPLE NO.

(0

PROJECT
Bradford Island

BLOW
COUNT

(fl)

40
50

31
64
72
13
13
17

7
7
7

86
120

28
41
60

HOLE NUMBER
SB1

SHEET SHEETS
2 OF 3

REMARKS
(h)

Background PID
reading = 2.8

No recovery at 5'
drilled to 6' BLS

About 1" of slough
in sampler at
6' BLS
2' of recovery in
2.5' sampler at 7'
BLS

1 .25' of recovery
Background PID =
3.1

Very hard at 13'
BLS

No recovery

Very hard at 16'
BLS

1.25' recovery

HOLD NO.
SB1

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

— —

10

11

12

13

15

16

17

ENG FORM 5056A-4, AUG 94 (Proponent: CECW-EG)



HTRW DRILLING LOG (CONTINUATION SHEET)
PROJECT

Bradford Island

ELEV
(a)

««§

Aihtuff '

DEPTH
(FEET)

(b)

18

Eq

27

DESCRIPTION OF
MATERIALS

(c)

Gray gravelly, clayey silt (ML) (20%
gravel, 80% fines) low plasticity,
very stiff

Same with increasing clay content
(20% gravel, 80% fines) grading at
22.5' to gray silty gravelly clay (CL),
low plasticity, moist, very stiff
(5% gravel, 95% fines)

Same as above to contact at
approximately 28' with weathered
rock/sand stone/ash tuff, well
graded angular macrocrystalline
(100% sand/crushed rock)

Drilled to 29.5' BLS

INSPECTOR
Cariotta Cellucci

FIELD
SCREENING
RESULTS (d)

2.3

2.7

2.0

1.6

1.6

GEOTECH
SAMPLE

OR CORE
BOX NO (a)

ANALYTICAL
SAMPLE NO.

m

8/17/98-
BIL-SB1-

SS01
(1200)

PROJECT
Bradford Island

BLOW
COUNT

(a)

28
46
60
19
46
70
25
48
56
28
45
60

25
46

HOLE NUMBER
SB1

SHEET SH
3 OF 3

REMARKS
(h)

PID background =
2.3: 2' Recovery in
1st sampler
3" of Recovery; 2nd
sampler at 20'; PID
background 2.0
4th sampler
hammered at 22'
BLS
Full recovery
5th sampler
hammered at 22.5'
BLS
1.5' Recovery
Background PID =
1.6

1.25' Recovery

HOLD NO.

SB1

18

13

20

24

15

26

30

31

ENG FORM 5056A-4, AUG 94 (Proponent: CECW-EG)



HTRW DRILLING LOG DISTRICT
Portland

HOLE NUMBER
SB2

1 COMPANY NAME
Tetra Tech, Inc.

2 DRILL SUBCONTRACTOR
Cascade Drilling

SHEET SHEETS
1 OF 3

3 PROJECT
USCOE Bradford Island Landfill

4 LOCATION
Bradford Island Landfill

5 NAME OF DRILLER
Steve Hughes

6 MANUFACTURERS DESIGNATION OF DRILL
CME75

7 SIZES AND TYPES OF DRILLING AND SAMPLING EQUIPMENT

4.25" ID (9.25 OD) HSA
18" long, 2" OD split spoon sampler
140 Ibs with 30-inch drop

8 HOLE LOCATION
Pesticide wash area
(723564.81 North)
(1633051.27 East)

9 SURFACE ELEVATION
114.21' (TOG = 116.56')

10 DATE STARTED
8/17/98

11 DATE COMPLETED
8/17/98

12 OVERBURDEN THICKNESS
30'

15 DEPTH GROUNDWATER ENCOUNTERED
No Groundwater Encountered/Dry Hole

13 DEPTH DRILLED INTO ROCK
~2' (weathered)

16 DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING
COMPLETED

32.32 below TOG after 24 hours
14 TOTAL DEPTH OF HOLE

32'
17 OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

18 GEOTECHNICAL SAMPLES
0

DISTURBED UNDISTURBED 19 TOTAL NUMBER OF CORE BOXES
0

20 SAMPLES FOR CHEMICAL
ANALYSIS

VOC METALS/SVOCs OTHER
(SPECIFY)

OTHER
(SPECIFY)

OTHER
(SPECIFY)

21 TOTAL CORE
RECOVERY

22 DISPOSITION OF HOLE BACKFILLED MONITORING
WELL

X

OTHER (SPECIFY) 23 SIGNATURE OF INSPECTOR

LOCATION SKETCH/COMMENTS:

PROJECT
Bradford Island

HOLE NO.
SB2

ENG FORM 5056-R, AUG 94 (Proponent: CECW-EG)



HTRW DRILLING LOG (CONTINUATION SHEET)
PROJECT

Bradford Island

ELEV
(a)

Woalher-
adBautt

Wunthar-
adBault

DEPTH
(FEET)

(b)

0

^~^~"

DESCRIPTION OF
MATERIALS

(c)

Grassy cover

Very dark gray clayey sand (SM)
with gravel, well graded, moist (20%
fines, 15% gravel, 65% sand),
loose-firm.

Contact at 6.5' BLS with brown
sandy silty clay with gravel, (CL)
(25% sand. 65% fines, 5% gravel)
firm, moist, low plasticity

Brown sandy clay matrix with basalt
fragments to cobble size, some
moisture in fractures and between
matrix and basalt cobbles. Cobbles
are angular to subrounded (10-20%
matrix, 80-90% fractured basalt)

Same as above, gray-black
fractured basalt in a brown sandy
clay matrix. Sand and basalt
fragments are angular to
subrounded (10-20% matrix, 80-
90% fractured basalt)

INSPECTOR

FIELD
SCREENING
RESULTS (d)

2.0

0.2

0.0

0.0

GEOTECH
SAMPLE
OR CORE

BOX NO (e)

ANALYTICAL
SAMPLE NO.

(0

PROJECT
Bradford Island

BLOW
COUNT

(9)

28
48
56

18
26
50

23
50

HOLE NUMBER
SB2

SHEET SHEETS
2 OF 3

REMARKS
(h)

Background PID
reading = 2.0

Background PID
dropped to 0.0
2' of recovery

1 .5' recovery

8" recovery

HOLD NO.
SB2

ENG FORM 5056A-4, AUG 94 (Proponent: CECW-EG)

E.
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—

E
—

—

—

—

—

—

—

— —
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IS

16



HTRW DRILLING LOG (CONTINUATION SHEET)
PROJECT

Bradford Island

ELEV
(a)

Wratnor-
ad rack

edreck

WtoottMST-

adracfc

DEPTH
(FEET)

(b)

18

DESCRIPTION OF
(MATERIALS

(c)

Brown sandy clay with gravel (CL)
(10% gravel, 20% sand, 70% fines)
low plasticity, moist, firm to contact
at approximately 20.5' with
desiccated rock (sand with angular
gravel) (5% gravel, 95% sand)
moist, well graded, angular, dense
(granite or macrocrystalline
volcanic)

Gray weathered/desiccated sand
stone (ash tuff?), very dense, well
graded, moist

Red rhyolrtic cobble underlain by
gray sand/sandstone/ash tuff
(weathered) well graded sandstone
fragments are angular, very dense,
moist

Gray weathered sandstone/ash tuff,
fragmented
Total Depth = 32'

INSPECTOR

FIELD
SCREENING
RESULTS (d)

0.0

0.0

0.0

0.0

0.0

GEOTECH
SAMPLE

OR CORE
BOX NO (e)

ANALYTICAL
SAMPLE NO

m

PROJECT
Bradford Island

BLOW
COUNT

(9)

28
50

26
50

40
50

50

HOLE NUMBER
SB2

SHEET SHEETS

3 OF 3

REMARKS
(h)

1.25' recovery

V + 3 " slough

1' +3 "slough
recovery

6" recovery

HOLD NO.
SB2

18

19

21

22

23

2-1

25

26

27

28

28

30

31

32

33

35

ENG FORM 5056A-4, AUG 94 (Proponent: CECW-EG)



HTRW DRILLING LOG DISTRICT
Portland

HOLE NUMBER
SB3

1 COMPANY NAME
Tetra Tech, Inc.

2 DRILL SUBCONTRACTOR
Cascade Drilling

SHEET SHEETS
1 OF 2

3 PROJECT
USCOE Bradford Island Landfill

4 LOCATION
Bradford Island Landfill

5 NAME OF DRILLER
Steve Hughes

6 MANUFACTURERS DESIGNATION OF DRILL
CME75

7 SIZES AND TYPES OF DRILLING AND SAMPLING EQUIPMENT

4.25" ID (9.25 OD) HAS
18" long, 2" OD split spoon sampler
140 Ibs with 30-inch drop

8 HOLE LOCATION
Central landfill

9 SURFACE ELEVATION
Not surveyed

10 DATE STARTED
8/17/98

11 DATE COMPLETED
8/17/98

12 OVERBURDEN THICKNESS
N/A

15 DEPTH GROUNDWATER ENCOUNTERED
N/A

13 DEPTH DRILLED INTO ROCK
N/A

16 DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING
COMPLETED

N/A
14 TOTAL DEPTH OF HOLE

7'
17 OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

N/A
18 GEOTECHNICAL SAMPLES

0
DISTURBED UNDISTURBED 19 TOTAL NUMBER OF CORE BOXES

0
20 SAMPLES FOR CHEMICAL
ANALYSIS

VOC METALS/SVOCs OTHER
(SPECIFY)

OTHER
(SPECIFY)

OTHER
(SPECIFY)

21 TOTAL CORE
RECOVERY

22 DISPOSITION OF HOLE BACKFILLED MONITORING
WELL

OTHER (SPECIFY) 23 SIGNATURE OF INSPECTOR

LOCATION SKETCH/COMMENTS:

PROJECT
Bradford Island

HOLE NO.
SB3

ENG FORM 5056-R, AUG 94 (Proponent: CECW-EG)



HTRW DRILLING LOG (CONTINUATION SHEET)
PROJECT

Bradford Island

ELEV
(a)

Boat

sw

DEPTH
(FEET)

0>)

0

2 ,

DESCRIPTION OF
MATERIALS

(c)

Grassy cover

Fractured basalt to contact at
approximately 5.5' with well graded
fine to very fine grained, moist gray
sand (SW) (100% sand) dense

Refusal at 7' BLS

INSPECTOR
Carlotta Cellucci

FIELD
SCREENING
RESULTS (d)

GEOTECH
SAMPLE

OR CORE
BOX NO

<•)

ANALYTICAL
SAMPLE NO.

<f>

PROJECT
Bradford Island

BLOW
COUNT

(9)

12
6
4

HOLE NUMBER
SB3

SHEET SHEETS
2 OF 2

REMARKS
(h)

HOLD NO.
SB3

—

—

—

—

—

—

—

—

—

—

—

— '

—

=

—

—

ENG FORM 5056A-4, AUG 94 (Proponent: CECW-EG)



HTRW DRILLING LOG DISTRICT
Portland

HOLE NUMBER
SB4

1 COMPANY NAME
Tetra Tech, Inc.

2 DRILL SUBCONTRACTOR
Cascade Drilling

SHEET SHEETS
1 OF 3

3 PROJECT
USCOE Bradford Island Landfill

4 LOCATION
Bradford Island Landfill

5 NAME OF DRILLER
Steve Hughes

6 MANUFACTURERS DESIGNATION OF DRILL
CME75

7 SIZES AND TYPES OF DRILLING AND SAMPLING EQUIPMENT

4.25" ID (9.25 OD) HSA
18" long, 2" OD split spoon sampler
140 Ibs with 30-inch drop

8 HOLE LOCATION
East end of Landfill
(723633.77 north)
(1633220.55 east)

9 SURFACE ELEVATION
112.99' (TOG = 115.22")

10 DATE STARTED
8/17/98

11 DATE COMPLETED
8/17/98

12 OVERBURDEN THICKNESS
N/A

15 DEPTH GROUNDWATER ENCOUNTERED
Approximately 18"

13 DEPTH DRILLED INTO ROCK
Approximately 0.5' (Fractured)

16 DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING
COMPLETED

17.65 after 20 hours
14 TOTAL DEPTH OF HOLE

21'
17 OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

N/A
18 GEOTECHNICAL SAMPLES

0
DISTURBED UNDISTURBED 19 TOTAL NUMBER OF CORE BOXES

0
20 SAMPLES FOR CHEMICAL
ANALYSIS

VOC

1

METALS/SVOCs OTHER
(SPECIFY)

OTHER
(SPECIFY)

OTHER
(SPECIFY)

21 TOTAL CORE
RECOVERY

22 DISPOSITION OF HOLE BACKFILLED MONITORING
WELL

X

OTHER (SPECIFY) 23 SIGNATURE OF INSPECTOR

LOCATION SKETCH/COMMENTS:

PROJECT HOLE NO.
Bradford Island SB4

ENG FORM 5056-R, AUG 94 (Proponent: CECW-EG)



HTRW DRILLING LOG (CONTINUATION SHEET)
PROJECT

Bradford Island

ELEV
(a)

•

DEPTH
(FEET)

<t»

0

DESCRIPTION OF
MATERIALS

(c)

Grassy cover

Brown silty sand with gravel (SM)
(fines 20%, gravel 5%, sand 75%)
very dense, dry, well graded

Same as above with clay (SM) (fines
40%, gravel 5%, sand 55%) very
dense, dry to moist, well graded,
appears to be weathered basalt (i.e.,
clayey matrix with basalt/volcanic
sand and gravel)

No recovery

INSPECTOR

Cartotta Cellucci
FIELD

SCREENING
RESULTS (d)

0.0

0.0

GEOTECH
SAMPLE

OR CORE
BOX NO (e)

ANALYTICAL
SAMPLE NO.

(0

PROJECT
Bradford Island

BLOW
COUNT

(g)

50

50

86
120

HOLE NUMBER
SB4

SHEET SHEETS

2 OF 3

REMARKS
(h)

1' of recovery

6" of recovery
Material packing
augers had to pull
augers and clean
out material.

No recovery.
Material packed
auger and bit again
at 15' BLS had to
pull augers and
clean out again.
Drilled with center
rod and plug

HOLD NO
SB4

—

—

—

—

—

—

—

—

—

—

—

—

i
—

—

—

—

10

11

12

13

15

16

17

ENG FORM 5056A-4, AUG 94 (Proponent: CECW-EG)



HTRW DRILLING LOG (CONTINUATION SHEET)
PROJECT

Bradford Island

ELEV
(a)

WMDMT-
ad reck

DEPTH
(FEET)

(b)

18

DESCRIPTION OF
MATERIALS

(c)

Brown weathered rock in silty sand
matrix (fines 5%, sand 25%,
gravel/angular rock 70%) wet, very
dense, well graded
second sampler driven at 20' BLS =
Fractured basalt in a sand matrix
with large volume of free water

Refusal at 2V BLS
(Hard rock)

INSPECTOR

Carlotta Cellucci
FIELD

SCREENING
RESULTS (d)

0.0

GEOTECH
SAMPLE

OR CORE
BOX NO (e)

ANALYTICAL
SAMPLE NO.

(f)

8/17/98-
BIL-SB4-

SS-01
(1805)

VOCs only
(Not

submitted
to the

laboratory
for

analysis)

PROJECT
Bradford Island

BLOW
COUNT

(a)

8
50

50

HOLE NUMBER
SB4

SHEET SH

3 OF 3

REMARKS
(h)

Became wet at
approximately 18'
BLS

1' of recovery in 1st
sampler

3" of recovery in
2nd sampler

HOLD NO.
SB4

18

10

ENG FORM 5056A-4, AUG 94 (Proponent: CECW-EG)



HTRW DRILLING LOG DISTRICT
Portland

HOLE NUMBER
SB5

1 COMPANY NAME
Tetra Tech, Inc.

2 DRILL SUBCONTRACTOR
Cascade Drilling

SHEET SHEETS
1 OF 3

3 PROJECT
USCOE Bradford Island Landfill

4 LOCATION
Bradford Island Landfill

5 NAME OF DRILLER
Steve Hughes

6 MANUFACTURERS DESIGNATION OF DRILL
CME75

7 SIZES AND TYPES OF DRILLING AND SAMPLING EQUIPMENT

4.25" ID (9.25 OD) HSA
18" long, 2" OD split spoon sampler
140 Ibs with 30-inch drop

8 HOLE LOCATION
Northeast area of landfill
(723649.42 north)
(1633138.74 east)

9 SURFACE ELEVATION
114.47' (TOG = 114.79')

10 DATE STARTED
8/18/98

11 DATE COMPLETED
8/18/98

12 OVERBURDEN THICKNESS
approximately 30'

15 DEPTH GROUNDWATER ENCOUNTERED
Between 15-20'BGS

13 DEPTH DRILLED INTO ROCK
Decompose <1'

16 DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING
COMPLETED

17.25 after 4 hours
14 TOTAL DEPTH OF HOLE

30'
17 OTHER WATER LEVEL MEASUREMENTS (SPECIFY)

N/A
18 GEOTECHNICAL SAMPLES

0
DISTURBED UNDISTURBED 19 TOTAL NUMBER OF CORE BOXES

0
20 SAMPLES FOR CHEMICAL
ANALYSIS

VOC METALS/SVOCs OTHER
(SPECIFY)

OTHER
(SPECIFY)

OTHER
(SPECIFY)

21 TOTAL CORE
RECOVERY

22 DISPOSITION OF HOLE BACKFILLED MONITORING
WELL

X

OTHER (SPECIFY) 23 SIGNATURE OF INSPECTOR

LOCATION SKETCH/COMMENTS:

PROJECT
Bradford Island

HOLE NO.
SB5

ENG FORM 5056-R, AUG 94 (Proponent: CECW-EG)



HTRW DRILLING LOG (CONTINUATION SHEET)
PROJECT

Bradford Island

ELEV
(a)

-

DEPTH
(FEET)

(b)

0

DESCRIPTION OF
MATERIALS

(c)

Grassy cover

Brown silty sand with gravel (SM)
(fines 25%, gravel 5%, sand 70%)
dry to moist, dense, well graded

Mottled black/orange/brown silty
sand (SM) with gravel (fines 10%,
sand 75%, gravel 15%) moist,
dense, well graded

No recovery
Sampler wet

INSPECTOR
Carlotta Cellucci

FIELD
SCREENING
RESULTS (d)

1.1

0.4

GEOTECH
SAMPLE
OR CORE

BOX NO (e)

ANALYTICAL
SAMPLE NO. (f)

PROJECT
Bradford Island

BLOW
COUNT

(9)

11

11

20

5

5
5

3
6
4

HOLE NUMBER
SB5

SHEET SHEETS
2 OF 3

REMARKS
(h)

6" recovery (2" of
which are
slough)
Background PID
<1.1

6" of recovery
Background PID
= 0.3

No recovery

HOLD NO.
SB5

—

—

—

—

—

—

—

—

—

—

—

—

—

—

ENG FORM 5056A-4, AUG 94 (Proponent: CECW-EG)



HTRW DRILLING LOG (CONTINUATION SHECT)
PROJECT

Bradford Island

ELEV
(a)

WoBtnor-
ad Rock

DEPTH
(FEET)

(b)

18

DESCRIPTION OF
MATERIALS

(c)

No recovery

Gray gravelly (fractured volcanics)
clay (CL) (fines 60%, fractured rock
40%) very stiff, moist-wet, low
plasticity

Gray gravelly, clayey sand (SM)
(gravel 10%, fines 10%, sand 80%)
gravel = angular volcanics, sand is
volcanic/angular wet, dense, well
graded

Gray decomposed volcanics in a
gravelly clay matrix, moist, very
dense, well graded, all gravel and
rock is angular

Total Depth = 30'

NOTE: A large piece of metal was
wrapped around the augers when
they were removed from the
boring.

INSPECTOR

Carlotta Cellucci
FIELD

SCREENING
RESULTS <d)

0.1

1.0

0.3

GEOTECH
SAMPLE
OR CORE

BOX NO (e)

ANALYTICAL
SAMPLE NO (f)

PROJECT
Bradford Island

BLOW
COUNT

(9)

50

10
33
50

50

31
50

HOLE NUMBER
SB5

SHEET SHEETS

3 OF 3

REMARKS
(h)

No recovery
Background PID
= 0.1

2.75' recovery

5" recovery
Background PID
= 0.8

2' recovery
Background PID
= 0.3

HOLD NO.

SB5

—

—

—

—

—

—

—

— •

—

—

—

—

—

—

—

=

—

ENG FORM 5056A-4, AUG 94 (Proponent: CECW-EG)



APPENDIX F

TEST PIT AND FIELD SAMPLING LOGS

TETRATECH: FINAL SITE INSPECTION REPORT
BRADFORD ISLAND LANDFILL, CASCADE LOCKS, OREGON
DACW57-96-D0009/TASK ORDER 0010



Test Pit Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Test Pit No: TP1 Test Pit Location: North Central Landfill Page 1 of 3_

EXCAVATION DIAGRAM

CABLES

ROOFING MATERIALS AND PAPER

BACKFILL BR.
SILTY SANDY GRAVEL

METAL TRASH. MICA
LOTS OF CLASS, lie.

ROOFING MATERIALS
TAR PAPER. CABLES

METAL TRASH. GLASS. CERAMIC
INSULATORS. ANVILS, HOUSEHOLD TRASH

Final Test Pit Dimensions (Sq.Ft.): B_

Associated Photographs: 1-17 through 1-25

Grab Sample No. 8-19-98-BIL-TP1-SS-01

Time/Date Collected: 0950/8/19/98 Depth Collected:

PID Reading: 0.0 USCS Designation: _

Soil Description:

10' BLS Location: TP1 S/SW

11 deep

GM Soil Color: Very Dark Brown/Black

Siltv sandy gavel with trash (fines 10%. gravel/sand 90% - matrix of trash only) wet.

loose-dense, well graded.

Grab Sample No.

Time/Date Collected: Depth Collected: Location:

PID Reading: USCS Designation: Soil Color:

Soil [Description:

Comments: Also collected asbestos samples from material removed from TP1:

8-20-98-BIL-ASB-QI - roofing paper - black at 1415 and 8-20-98-BIL-ASB-02 - silver roofing coating/mastic at 1418



Test Pit Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Test Pit No: TP1

Temperature: 60's

Test Pit Location:

Wind Speed: <5mph

General Weather Conditions: Partly cloudy

Soil Description

Depth Range: 0-11'BLS

PID Reading: 3.2 (background)

Soil Color: Brown

North Central Landfill

Wind Direction:

Page

Variable

Log Prepared By: Carlotta Cellucci

USCS Designation: GW

of 3

Description: Brown siltv. sandy, gravel (fines 10%. sand 20%. gravel 70%)

dry-wet, well graded, loose-dense with trash from 2' BLS as described on page 3 attached.

Depth Range:

PID Reading:

Soil Color:

Description:

USCS Designation:

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:

Depth Range:

PID Reading:

Soil Color: USCS Designation:

Description:

Depth Range:

PID Reading:

Soil Color: USCS Designation:

Description:

Depth Range:

PID Reading:

Soil Color: USCS Designation:

Description:

Depth Range:

PID Reading:

Soil Color:

Description:

USCS Designation:.



Page 3 of 3

Test Pit No. TP1

8/19/98

Feet BLS
2.5

4
6
8

10 to 11

Description
Top of buried trash, mostly household with mica sheets and small books,
and lots of glass fragments
Buried cables and assorted metal
Buried roofing paper and assorted metal
Abundance of roofing paper
Assorted metal, roofing paper, and cloth, SE comer of bucket wet
Sample TP1-SS-01 bucket contained broken glass, broken pieces of
ceramic insulators, rusted pieces of metal, and household trash (bottle of
nail polish), metal nails

P1D
(Background @ 3.2)

(Background @ 2.5)
(Background® 1.0)

Background dropped to 0.0
0.3

0.0



Test Pit Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Test Pit No: TP2 Test Pit Location: West Edge of Landfill Page 1 of 3_

EXCAVATION DIAGRAM

SCALE IN rcn

PLAN VIEW

S TP5-SS-0.

TPI-5S-01 *

LEGEND

BR. SILTT GRAVELLY SAND

DISCOLORED (BLACK) SOIL
AND SOME METAL DEBRIS

WEATHERED FRACTURED BASALT

Final Test Pit Dimensions (Sq.Ft.): 31' X 8' X 2-2.5' deep

Associated Photographs: Camera damaged, photos lost

Grab Sample No. 8-19-98-B1L-TP2-SS-01

Time/Date Collected: 1225 / 8/19/98 Depth Collected: T BLS Location: TP2 East End (25' E of West end)

PID Reading: 0.0 USCS Designation: SM Soil Color: Dark Brown

Soil Description: Dark brown silty. gravelly sand (fines 25%. gravel 30%. sand 45%) dry to moist,

dense, well graded with glass fragments and small pieces of metal/nails.

Grab Sample No.

Time/Date Collected:

PID Reading:

Soil Description:

Depth Collected:

USCS Designation:

Location:

Soil Color:

Comments:



Test Pit Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Test Pit No: TP2 Test Pit Location: West Edge of Landfill Page 2 of 3

Temperature: High 60's Wind Speed: <5 mph Wind Direction: Variable

General Weather Conditions: Partly cloudy to clear Log Prepared By: Carlotta Cellucci

Soil Description

Depth Range: 0-2.5' BLS

PID Reading: 0.0

dry, dense, well graded.

Soil Color: Brown USCS Designation: SM

Description: Brown silrv. gravelly sand (fines 25%, gravel 30%. sand 45%)

Depth Range: >2.5'

PID Reading: 0.0

Soil Color: Dark Gray/Black USCS Designation:

Description: Weathered, fractured basalt, microcrystalline. very hard

Depth Range:

PID Reading:

Soil Color: . USCS Designation:

Description:

1

Depth Range:

PID Reading:

Soil Color: USCS Designation:

Description: ~

Depth Range:

PID Reading:

Soil Color: USCS Designation:

Description:

Depth Range:

PID Reading:

Soil Color: USCS Designation:

Description:

Depth Range:

PID Reading:

Soil Color: USCS Designation:

Description:



Page 3 of 3

Test Pit No. TP2

8/19-

Feet BLS
2

1.5-2.5'
contact with basalt

Feet East of Western Edge
Entire Length

22'
(37'fromMWl)
(West end of TP2 is 15' East of
MW1)

Contents
Fractured basalt contact.
Black, microcrystalline, very hard
Black discolored soil with some
metal and cables to basalt contact at
2.5 feet BLS.
(Western edge of landfill)

PID
0.0

0.0



Test Pit Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Test Pit No: TP3 Test Pit Location: East end of Landfill

EXCAVATION DIAGRAM

Page 1 of 2_

TP5-SS-01

• MW4

TP6-SS-02 TP4-SS
TP3
•

UW3

LEGEND

| | BR. SANDY. GRAVELLY, SILT

V/A WEATHERED / FRACTURED BASALT

Associated Photographs:

Grab Sample No.

Time/Date Collected:

P1D Reading:

Soil Description:

2-1

Final Test Pit Dimensions (Sq.Ft.): 31' X 4' X 2' deep

Depth Collected:

USCS Designation: _

Location:

Soil Color:

Grab Sample No.

Time/Date Collected:

PID Reading:

Soil Description:

omments:

Depth Collected:

USCS Designation: _

Location:

Soil Color:



Test Pit Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Test Pit No: TP3 Test Pit Location: East end of Landfill Page 2 of _2_

Temperature: 70's Wind Speed: 5 mph Wind Direction: SE

General Weather Conditions: Clear, light wind Log Prepared By: Carlotta Cellucci

Soil Description

Depth Range: 0-2' BLS Soil Color: Brown USCS Designation: ML

PID Reading: 0.0 Description: Brown sandy gravelly silt (sand 15%. gravel 25%. fines 60%)

dry, dense/firm, low plasticity.

Depth Range: >2*

PID Reading: 0.0

Soil Color: Brown/Black USCS Designation:.

Description: Weathered and fractured basalt

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:



"It

Test Pit Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Test Pit No: TP4 Test Pit Location: East end of Landfill

EXCAVATION DIAGRAM

Page 1 of 2_

ff 2-

HORIZONTAL SCALE

PLAN VIEW

LEGEND

I ~j BR. GRAVELLY, SILTY SAND

| | OK BR. STAINED GRAVELLY SILTT SAND

l/̂ i WEATHERED FRACTURED BASALT

Final Test Pit Dimensions (Sq.Ft.): 24.5' X 4' X 3.7'

Associated Photographs: N/A

Grab Sample No. 8-19-98-BIL-TP4-SS-01

Time/Date Collected: 1525 / 8/19/98 Depth Collected: 3.7'

PID Reading: OO USCS Designation: SM

Soil Description:

Location: TP4

Soil Color: Dark Brown

Dark brown gravelly, siltv sand (gravel 30%. fines 15%. sand 55%)

dry-moist, well graded, dense.

Grab Sample No.

Time/Date Collected:

PID Reading:

Soil Description:

Depth Collected:

USCS Designation: _

Location:

Soil Color:

^Comments:



"It
Test Pit No: _

Temperature:

TP4

70's

Test Pit Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Test Pit Location: East end of Landfill Page 2 of 2.

Wind Speed: <5 mph Wind Direction: Variable .

General Weather Conditions: Clear, sunny

Soil Description

Depth Range: 0-3' BLS Soil Color: Brown

Log Prepared By: Carlotta Cellucci

USCS Designation: SM

PID Reading: 0.0

dry, well graded, dense.

Description: Brown gravelly, siltv sand (gravel 30%. fines 15%. sand 55%)

Depth Range: >3'

PID Reading: 0.0

Soil Color: Dark Gray/Black USCS Designation:.

Description: Weathered, fractured basalt

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation-.

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:.

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:



Test Pit Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Test Pit No: TP5 Test Pit Location: North Central Landfill Page 1 of 3_

EXCAVATION DIAGRAM

TP6-SS-02 IP4-SS

PLAN VIEW

TRASH CONSISTING Of TIRCS.
WOOD. BROKEN GLASS. AND
MERCURY VAPOR LAMPS IN ML
MATRIX

Final Test Pit Dimensions (Sq.Ft.): 7' X 4' X 5' deep

Associated Photographs: 2-2 through 2-9

Grab Sample No. 8-20-98-BIL-TP5-SS-01 / 8-20-98-BIL-TP9-SS-01

Time/Date Collected: 0855 / 8/20/98 Depth Collected: 5' BLS Location: TP5

P1D Reading: 00 USCS Designation: ML Soil Color: Black

Soil Description: Black stained sandy, gravelly, silt (sand 10%. gravel/cobbles 25%. fines 65%). wet/saturated/oily.

firm, low plasticity.

Grab Sample No.

Time/Date Collected:

P1D Reading:

Soil Description:

Depth Collected:

USCS Designation: _

Location:

Soil Color:

omments: Collected TP5-SS-01 in duplicate: TP9-SS-01 as Blind duplicate from this test pit (0955)



Test Pit No: TP5

Temperature: 70's

Test Pit Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03 c
Test Pit Location: North Central Landfill Page 2 of 3

Wind Speed: None / <5 mph Wind Direction: Variable

General Weather Conditions: Clear to partly cloudy Log Prepared By: Carlotta Cellucci

Soil Description

Depth Range: 0-2.5' BLS

PID Reading: 0.0

Soil Color:

dry, firm, low plasticity.

Brown USCS Designation: ML

Description: Brown sandy, gravelly silt (sand 10%. gravel/cobble 25%. Fines 65%)

Depth Range: 2.5'-5' (TD)

PID Reading: 0.0

Soil Color: Black USCS Designation:

Description: Debris in above matrix (50% debris), matrix is black and oilv. Types

of debris are listed in the table on page 3 of 3 below.

Depth Range:

PID Reading:.

Soil Color:

Description:

USCS Designation:.

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:.



Page 3 of 3

Test Pit No. TP5

8/19/98

Feet BLS

2.5

3.0

5

Contents

Beginning of trash - tire (discolored-black soil matrix)

Wood cover underlain by lots of broken glass then more tires

Broken glass, mercury vapor lamps

PID

0.0

0.0

0.0



Test Pit Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Test Pit No: TP6 Test Pit Location: East end of Landfill Page 1 of.

EXCAVATION DIAGRAM

TPB-SS-02 TP4-S

ML WHH STAINING AND CHARCOAL

Ml WITH SOME STAININC.
METAL. DEBRIS. AND
POSSIBLE PAINT RESIDUE

Associated Photographs:

Grab Sample No.

Time/Date Collected:

PID Reading:

Soil Description:

Grab Sample No.

Time/Date Collected:

PID Reading:

Soil Description:

Final Test Pit Dimensions (Sq.Ft.):

2-10 through 2-12 and 3-1 through 3-3

47' X 4' X 1.5'-6.5'deep

Comments:

8-20-98-BIL-TP6-SS-01

1050/8/20/98 Depth Collected: 4J_ Location: 17' west of east end TP6

0.0 USCS Designation: ML Soil Color: Black/Very Dark Brown

Black/Very dark brown stained sandy, gravelly, silt (sand 10%. gravel 35%, fines 55%)

moist, firm, well graded, low plasticity.

8-20-98-BIL-TP6-SS-02

1140/8/20/98 Depth Collected: 6.5' Location: 40' west of east end of TP6

0.0 USCS Designation: ML Soil Color: Brown/Dark Brown

Brown-Dark Brown, sandy, gravelly, silt (sand 20%. gravel/cobbles 15%. Fines 65%)

moist, firm, low plasticity with metal and possibly paint waste.

East end of TP6 is 46 feet west of monitoring well MW3



Test Pit Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Test Pit No: TP6

Temperature: 70's

General Weather Conditions: Partly cloudy, sunny

Soil Description

Depth Range: 0-1' BLS Soil Color:

PID Reading: 0.0

dry, firm, low plasticity.

Test Pit Location: East end of Landfill

Wind Speed: 5 mph Wind Direction:.

Log Prepared By: Carlotta Cellucci

Brown USCS Designation: ML

Page 2 of 2

South

Description: Brown sandy, gravelly, silt (sand 31%. gravel 25%. fines 65%).

Depth Range: 1-2' Soil Color: Brown USCS Designation: GM

PID Reading: 0.0 Description: Brown silty sandy graveHfines 10%. sand 10%, gravel 80%)

moist firm, low plasticity.

Depth Range:

PID Reading:

2-6.5' Soil Color: Dark Brown-Brown USCS Designation: ML

0.0 Description: Dark Brown-Brown sandy gravelly silt (sand 20%,

gravel/cobbles 1 5%, fines 65%) moist, firm, low plasticity with mica flakes, staining, with metal debris

and possible paint residue 40' west of east end of TP6.

Depth Range:

PID Reading:

Soil Color: USCS Designation:

Description:

Depth Range:

PID Reading:

Soil Color: USCS Designation:

Description:

Depth Range:

PID Reading:

Soil Color: USCS Designation:

Description:

Depth Range:

PID Reading:

Soil Color: USCS Designation:

Description:



Test Pit Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Test Pit No: TP7 Test Pit Location: Central Landfill Page 1 of 2_

EXCAVATION DIAGRAM

EAST

WOOD It
CAUTION TAPE

TP7-SS-01

UW4

LEGEND

n

SM

SW

TRASH CONSISTING OF WOOD .
DEBRIS. INSULATION, CHARCOAL.
PLUSTtC. RUBBER HOStS

Final Test Pit Dimensions (Sq.Ft.): 9' X 4' X 7' deep

Associated Photographs: 3-4 through 3-6

Grab Sample No. 8-20-98-BIL-TP7-SS-01

Time/Date Collected- 1 350 / 8/20/98 Depth Collected". 4.5 Location:

PID Reading: _ 0.0 _ USCS Designation: SW _ Soil Color: Gray

Central Landfill

Soil Description: Gray, fine grained, well graded sand (100%). moist, dense.

Grab Sample No.

Time/Date Collected:

PID Reading:

Soil Description:

Depth Collected:

USCS Designation: _

Location:

Soil Color:

Comments:



Test Pit Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Test Pit No: TP7 Test Pit Location: Central Landfill Page 2 of 2

Temperature: 70's Wind Speed: <5 mph Wind Direction: SE

General Weather Conditions: Partly cloudy Log Prepared By: Carlotta Cellucci

Soil Description

Depth Range: 0-4' BLS Soil Color: Brown USCS Designation: SM

PID Reading: 0.0 Description: Brown siltv. gravelly, sand (fines 15%. gravel 25%. sand 60%)

dry, well graded, dense.

Depth Range: 4'- 7' (total depth)

PID Reading: 0.0

Soil Color: Gray USCS Designation: SW

Description: Gray sand, well graded, moist dense, mixed with debris from 5-7' BLS

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:



Test Pit Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Test Pit No: TP8 Test Pit Location: South Central Landfill Page 1 of 2_

EXCAVATION DIAGRAM

NORTHWEST
SCALE IN FtET

TP7-SS-01
ca

IP1-55-01

5-55-01

• UW4

TP6-SS-02 T"«-5S

TP8-SS-01

TP6-SS-02 T"«-SS Jl

^ ^^T

TPB-SS-01

LEGEND

SM

SU WITH UIXEO WASTE
INCLUDING METAL, TRANSITE.
BOHLES. PIPES. CHARCOAL

Final Test Pit Dimensions (Sq.Ft.): 15' X 4' X 4'deep

Associated Photographs: 3-7 through 3-9

Grab Sample No. 8-20-98-BIL-TP8-SS-01

Time/Date Collected: 1450 / 8/20/98 Depth Collected: 41 Location: South Central Landfill

PID Reading: 0.0 USCS Designation: SM Soil Color: Brown-Dark Brown

Soil Description: Brown-Dark Brown siltv. gravelly, sand (fines 10%. gravel 30%. sand 60%)

moist, dense, well graded.

Grab Sample No.

Time/Date Collected:

PID Reading:

Soil Description:

Depth Collected:

USCS Designation: _

Location:

Soil Color:

Comments: Also collected asbestos sample: 8-20-98-ASB-03 - Dark gray transite collected at 1500. \



"It

Test Pit Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Test Pit No: TP8

Temperature: 70's

General Weather Conditions:

Test Pit Location: South Central Landfill

Wind Speed; <5 mph Wind Direction:

Page

SE

Partly cloudy

Soil Description

Depth Range: 0-1' BLS Soil Color:

PID Reading: 0.0

dry, well graded, dense.

Log Prepared By: Carlotta Cellucci

Brown USCS Designation:. SM

of 2

Description: Brown silty. gravelly, sand (fines 10%. gravel 25-30%. sand 60-65%)

Depth Range: 1-2' BLS

PID Reading: 0.0

Soil Color: Gray USCS Designation:

Description: Gray sand (100%). well graded, dry-moist, dense.

SW

Depth Range: 2-4" BLS Soil Color: Brown-Dark Brown USCS Designation: SM

PID Reading: 0.0

Depth Range:

PID Reading:

Description: Brown-Dark Brown stained silty. gravelly, sand

(fines 10%. gravel/cobbles 25-30%. sand 60-65%). moist, well graded, dense with mixed waste including

charcoal, metal debris and pipes, glass and bottles, and transite.

Soil Color: USCS Designation:.

Description:

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:

Depth Range:

PID Reading:

Soil Color: _

Description:

USCS Designation:

Depth Range:

PID Reading:.

Soil Color: _

Description:

USCS Designation:



Field Sampling Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Temperature: Upper 70's Wind Speed: N/A Wind Direction:

Page _J of 2

Variable

General Weather Conditions: Partly cloudy/sunny Log Prepared By: Paul Bean/Carlotta Cellucci

Sample No: 8-18-98-BIL-BK1-SS-01

Sample Location: BK1

PID Reading: 0.0

Soil Description:

SAMPLES COLLECTED

Date Collected: 8-18-98 Time Collected:

USCS Designation: SM

Sample Depth Interval:

Soil Color:

Siltv. gravelly sand with cobbles (fines 15%. gravel/cobbles 20%. sand 65%).

very wet, loose, well graded.

Associated Photographs: Roll 1. photo 11 and 12 - sampling at BK1 background metals sample.

1222

6-8" BLS

Brown

Comments:

Sample No: 8-18-98-BIL-BK3-SS-01

Sample Location: BK3

PID Reading: Q.Q

Soil Description:

Date Collected: 8-18-98 Time Collected: 1255

USCS Designation: SM

Sample Depth Interval:

Soil Color:

Brown, silty. gravelly sand (fines 10%. gravel 30%. sand 60%)

well graded, dry, dense,_with some roots.

6-8" BLS

Brown

Associated Photographs: Roll 1. photo 13 - BK3 sample location.

Comments:

Sample No: 8-18-98-BIL-BK2-SS-01

Sample Location: BK2

PID Reading: (H)

Soil Description:

Date Collected: 8-18-98 Time Collected:

USCS Designation: ML

Brown, sandy, gravelly silt (sand 10%. gravel 40%. fines 50%).

dry, well graded, very dense, with roots.

1310

Sample Depth Interval: 6-7" BLS

Soil Color: Brown

Associated Photographs: Roll 1. photo 14 - sample collection at BK2

Roll 1. photo 15 - BK2 sample location

'Comments:



Field Sampling Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Page 2 of 2

Temperature: 60 Wind Speed: 0-5 mph Wind Direction: Variable

General Weather Conditions: Partly cloudy Log Prepared By: Carlotta Cellucci

SAMPLES COLLECTED

Sample No: 8-19-98-BIL-PW1-SS-01 Date Collected: 8-19-98 Time Collected: 0810

Sample Location: Adjacent to pesticide mixing pad Sample Depth Interval: r BLS

PID Reading: 1.5 (Background) USCS Designation: SM Soil Color: Brown

Soil Description: Brown, gravelly, silty. sand (gravel/cobbles 25%. fines 25%. sand 50%).

dry to moist, dense, well graded with some roots and oreanics.

Associated Photographs: 1-16 - sample collection at PW1 - sample location.

Comments:

Sample No: Date Collected: Time Collected:

Sample Location: Sample Depth Interval:

PID Reading: USCS Designation: Soil Color:

Soil Description:

Associated Photographs:

Comments:

Sample No: Date Collected: Time Collected: _

Sample Location: Sample Depth Interval:

PID Reading: USCS Designation: Soil Color:

Soil Description:

Associated Photographs:

Comments:



APPENDIX G

GROUNDWATER WELL CONSTRUCTION,
DEVELOPMENT, AND SAMPLING LOGS

TETRATECH: FINAL SITE INSPECTION REPORT
BRADFORD ISLAND LANDFILL, CASCADE LOCKS, OREGON
DACW57-96-D0009/TASK ORDER 0010



Above-ground Monitoring Well Construction Log

Project Name: U5COE ggAPFQB? ISUNP Well No.: MWOK5PI) Date: 6/17/98

Project No: IOO22-Q5 _ Drilling Method: USA

Geologist: CaHotta Celbcd

o

-B-

N(7TE: Well was not a/qed after placement of sand pack,
becajse thn-e was no watar In tk; well.

A: Total Boring Depth:

B: Boring Diameter

C: Diameter of Protective Casing:

D: Length of Protective Casing:

Type of Protective Casing:

E: Interval of Surface Grout:

F: Total Riser Casing Length:

Length of Sediment Sump:

Casing Type:

G: Inner Diameter.

H: Depth to Screen:

I: Screen Length:
Screen Intrval:

Screen / Slot Type:

J: Depth to Top of Seal:

K: Thickness of Seal:
Type of seal material:

L: Depth to Top of Filter Pack:
Type of Filter Pack:

M: Top of Casing Elevation:

N: Surface Elevation:

30'

IP

5t«el iwuitment

0-4'

51.4'

5di.8O.Fbsn threaded PVC

1,62" C2" OO

2O1

10'

20' -50'

0.010" Factor slot

4'

Pure qdd iredun Pentoiltg dilps

IT _

2O/4OCd<radc silica sand

IO5.5O1 afcws msl

IO2B4'abo«msl



Above-ground Monitoring Well Construction Log

Project Name: U5COE PRAPFOa? ISLAM? Well No.: MW02(5P2) Date: 6/17/95

Project No: IOO22-0? Drilling Method: H5A

Geologist: Carlotta Celluecl

-B-

Weil was not sirqed after placoiKnt of sa*J pack,
becaise tJiere was TO water h tK; well at ttiab tm .̂
Wdl was sirqed ki harKl prkr to well development.

A:

B:

C:

D:

E:

Total Boring Depth:

Boring Diameter

Diameter of Protective Casing:

Length of Protective Casing:

Type of Protective Casing:

Interval of Surface Grout:

F: Total Riser Casing Length:

Length of Sediment Sump:

Casing Type:

G: Inner Diameter

H: Depth to Screen:

I: Screen Length:
Screen Intrval:

Screen / Slot Type:

Depth to Top of Seal:J:

K:

L:

M:

N:

Thickness of Seal:
Type of seal material:

Depth to Top of Filter Pack:
Type of Filter Pack:

Top of Casing Elevation:

Surface Elevation:

52'

0-4'

MM1

I"

5di. 80, Flush threaded PVC

1.62" (2" OP)

22'

10'
22'-32'

0.010" Pactan slot

Pire tyld medlm Pentontte chips

20;

20/4OGJerado silica said

116.56'

114.21' abwemsl



Above-ground Monitoring Well Construction Log

Project Name: U5COE VWKOWISLW Well No.: MWOM9M) Date: 6/17/98

Project No: IOO22-O5 Drilling Method: HSA

Geologist:

After placement of said pack, sirqed well for 5 mlrutes,
5and settled 4-nches. Replaced sand and srqed aqah
for 5 mere mhrtes; sand did not settle,

A: Total Boring Depth:

B: Boring Diameter

C: Diameter of Protective Casing:

D: Length of Protective Casing:

Type of Protective Casing:

E: Interval of Surface Grout:

F: Total Riser Casing Length:

Length of Sediment Sump:

Casing Type:

G: Inner Diameter.

H: Depth to Screen:

I: Screen Length:
Screen Intrval:

Screen / Slot Type:

J: Depth to Top of Seal:

K: Thickness of Seal:
Type of seal material:

L: Depth to Top of Filter Pack:
Type of Filter Pack:

M: Top of Casing Elevation:

N: Surface Elevation:

21'

9.25"

5tfd mart/rent

0-5'

22.57'

5dn.8O: Flush treaded PVC

1.62''(2" OP)

' 10'

II'-21'

0.010" Factory slob

5'

Pure gold medun Pentontta chips

9;

20/ •fO Colorado silica sand

115.22' abtwmsl

112,99'abwemsl



Above-ground Monitoring Well Construction Log

Project Name:

Project No: IOO22-O5

Geologist: _

-B-

After placement of said pads., sirqed well for 5 mmtes.
Said setiJed I' hdi. Replaced sad and sirqed again
for 5 more mutes; said did not settle.

Well No.: Date: a/ 18/98

Drilling Method: H5A

A: Total Boring Depth:

B: Boring Diameter.

C: Diameter of Protective Casing:

D: Length of Protective Casing:

Type of Protective Casing:

E: Interval of Surface Grout:

F: Total Riser Casing Length:

Length of Sediment Sump:

Casing Type:

G: Inner Diameter

H: Depth to Screen:

I: Screen Length:
Screen Intrval:

Screen / Slot Type:

Depth to Top of Seal:J:

K:

L:

M:

N:

Thickness of Seal:
Type of seal material:

Depth to Top of Filter Pack:

Type of Filter Pack:

Top of Casing Elevation:

Surface Elevation:

50'

9.25"

5t«el motitment

51.85'

5tk6O, Flush ttreadedPVC

1.62" (2" OP)

10'

2O'
10'-SO'

0.010" Factory slot

4;

Pire gold rredlm Pentonite chips

&

20/40 Colorado sJlca sad

114.79'abowmsl

114.47'aWmsl



Well Development Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Page / of __l
Monitoring Well No.: /MM '2- Development Date: ^ - /?- ^^

' S / ' 9 "7
Development personnel: /s'f. * / /> u?r~) Total Development Time: /-

s^ - •'
Weather Conditions: 5._/,;« «*, , // />>

Gallons per Foot: $ -1 & Appearance: C /£>-<

One Casing Volume: C'

Evacuation Method/Equipment: f-/'t:tf.hw /ji'.s/r

PARAMETER MEASUREMENT EVENTS

Number of Casing Volumes Gallons Purged Turbidity

/

H
.2. _ . . / . ' :J ' ^ / '£ ' f*

1 7^,^
/<// .&

<j_ r - / 7 f ; i i / ^ ^ rf/ /

EVACUATION DATA

Measuring Point: ~7~~£'' £. Casing Diameter: ^"

Total Depth of Well: 3> ^/ /> Total Gallons Purged for Development: ^

Static Water Level: 7-tf • /O Color: ^/7

Height of Water Column: 5 ,'C' s Odor:

Wefl Ctmg Votmnei

GALyFT 1.23'-0.077 1J--O.IO 2'-O.I6 ir-OJ4 3'-037 3J--0.50
V-0.65 6'-1.46



Well Development Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

**
Monitoring Well No. : M IV "J) _ Development Date: s'- /$- 9

Development personnel: /^f> ̂  / /?<? c, ̂  _ Total Development Time: J /t sj.

Weather Conditions: xu/ ; / fy v/)/1** ~ffl f _

EVACUATION DATA

Measuring Point: 7^y C Casing Diameter:

Total Depth of Well: 7~£ 5 7~ Total Gallons Purged for Development:

Static Water Level: / ~?~. ^ f- Color: -f-u ,1

Height of Water Column: H• 'C Odor:

Gallons per Foot: & • 'fa Appearance:

One Casing Volume: @$ {.-'

Evacuation Method/Equipment: _

PARAMETER MEASUREMENT EVENTS

Number of Casing Volumes Gallons Purged Turbidity

'7

H_
" >

7-0 7-0

/o

WeBCMmgVohmia

1.2S--O.OT7 I.S'-O.IO 2'-0.16 ir-0.14 3'-OJ7
r-0.65 6"-1.46



Well Development Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Monitoring Well No. :
0

L'J - S Development Date:

Development personnel:

Weather Conditions:

Total Development Time:

Measuring Point:

Total Depth of Well:

Static Water Level:

Height of Water Column:

Gallons per Foot:

One Casing Volume:

EVACUATION DATA

Casing Diameter

Total Gallons Purged for Development:

Color:

Odor:

Appearance:

Evacuation Method/Equipment:

PARAMETER MEASUREMENT EVENTS

Number of Casing Volumes Gallons Purged Turbidity

7. o

GO / 96 -

id.
. \

IJS'-0.077

WeOCaBntVohaM

2--0.16
4" -0.65

3'-OJ7
6* -1.46



r 1

It
Well Development Log

Site Inspection
Former Bradford Island Landfill Site

Cascade Locks, Oregon
TC-10022-03

Monitoring Well No.: /Mid
Page / of J_

Development Date: £~ 2-(? V X

/~'(- ,„ /Development personnel:

Weather Conditions: /•"£/"///

Total Development Time: *7 /I,7/J

• /S iJ ?€

/£•'£-

3 / ^ 2-

/ "/z" -

Measuring Point:

Total Depth of Well:

Static Water Level:

Height of Water Column: A/ J>"

Gallons per Foot:

One Casing Volume:

EVACUATION DATA

Casing Diameter:

/ • / (^

Total Gallons Purged for Development:

Color: /bsVi-<ss»f / /,

Odor:

Appearance:

2. .

Evacuation Method/Equipment:

Number of Casing Volumes

y^ ̂  // /'</• Jj/t >i- i-J/C /fa i /

PARAMETER MEASUREMENT EVENTS

Gallons Purged Turbidity

Z-

3

c-

7

, --/>,

/ 7

1.25--O.OT7 1J--0.10 J'-O.IS
4--0.63

3--OJ7 3J--OJO



Groundwater Sampling Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Sample No.

Sampling personnel:

Weather Conditions:

-* ' Sample Location: ' 2-
Page J_

Sampling Date: 9 -2-

Sampling Time: /? 7 4/S

XT

/£/£--Measuring Point:

Total Depth of Well:

Static Water Level: /U • & 2—

Height of Water Column:

Gallons per Foot:

One Casing Volume:

' ' (0

EVACUATION DATA

Height Above/Below Reference Surface:

Reference Surface:

Photoionization Detector Reading:

Thickness of Floating Product:

Casing Diameter:

x « r ~ u

Evacuation Method/Equipment:

Gallons Purged prior to Sampling:

0q/ /<tr"

Color: art

GROUNDWATER QUALITY DATA

Odor: Appearance:

Initial

PARAMETER MEASUREMENT EVENTS

No. 1 No. 2 No. 3 No. 4

Comments:

- *

Sample

Gallons Purged:

Temperature:

PH:

Conductivity:

Salinity:

Turbidity:

if ^ r
6T-.2. //./ 6I.L

//7 /vV /6T-

s/'f //3 ^//

/ 2 -5^»/?/£

6f- i $~fc 5
gJV ^./Z-

/^5 n°i

310 /rj

1J3--O.OT7
.

(ft/f //

1J--0.10

A? J,j?,

2J--O.I4 3--OJ7

/.

/

of

3J--OJO



Groundwater Sampling Log
Site Inspection

Former Bradford island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Sample No/Ht^7- &&-£>(

Sampling personnel:

Weather Conditions:

Sample Location:

. A"?•

Sampling Date:.

Sampling Time:

Page _/ of _!_

Measuring Point:

Total Depth of Well:

Static Water Level:

Height of Water Column:

Gallons per Foot:

One Casing Volume: $-%O
j .

Evacuation Method/Equipment: /S-^t^r

EVACUATION DATA

Height Above/Below Reference Surface:

Reference Surface:

Photoionization Detector Reading:

Thickness of Floating Product:

Casing Diameter:

Gallons Purged prior to Sampling:

Color:

• f

GROUNDWATER QUALITY DATA

Initial

Gallons Purged: Cx

Temperature: & £ • !

PH:

Odor: /I0d%- A

PARAMETER MEASUREMENT EVENTS

No. 1 ' No. 2 No. 3

Appearance: ^7W£/^?'^ i^

No. 4 Sample

Conductivity: ' &

Salinity:

Turbidity:

££/_
ar
~

Comments:

GAL^FT U'-O.IO

Wd Cuing Vduma

Y -0.16 1F-OM
6*-1.46

3--OJ7



Groundwater Sampling Log
Site Inspection

Former Bradford Island Landfill Site
Cascade Locks, Oregon

TC-10022-03

Sample No.:
- III, -

-p i

Sampling personnel:

Weather Conditions:

Sample Location: /Mid ~

7 -

Sampling Date:
Page J_

<? -/ -

ime:

EVACUATION DATA

Measuring Point:

Total Depth of Well:

Static Water Level:

Height of Water Column:

Gallons per Foot:

One Casing Volume:

/

2-.

Height Above/Below Reference Surface:

Reference Surface:

Photoionization Detector Reading:

Thickness of Floating Product:

Casing Diameter:

Gallons Purged prior to Sampling:

sec,

Evacuation Method/Equipment:

Color: I/

itial

GROUNDWATER QUALITY DATA

Odor: /I0rf£ Appearance:

PARAMETER MEASUREMENT EVENTS

No. 1 No. 2 Sample

Gallons Purged: y X • S 5* - £//

Temperature: u> / / (p (fvi *• ? /' 7

oH. £.9& ^'df f-&8

Conductivity: 7.X 7 ^ •* 7/^-/

Salinity:

Turbidity: ^ U 0 S>D

-7,0 rtfr, ^^->J

63-4
6.zr
f*ff

/*&

Comments: ". £>

U'-O.IO

WdlCwmgVohme.

2--0.16
4'-0.«5

3J--0.50
• - l.*S



APPENDIX H

LABORATORY ANALYTICAL REPORT

TETRA TECH: FINAL SITE INSPECTION REPORT
BRADFORD ISLAND LANDFILL, CASCADE LOCKS, OREGON
DACW57-96-D0009/TASK ORDER 0010



~ NORTH

Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 906-9200 • FAX 906-921 0

Tetra Tech. Inc.
600 University St., Suite 800
Seattle. WA 98101

Sample Description

8-17-98-BIL-SB1-SS-OI

8-18-98-B1L-BK1-SS-01

8-18-98-BIL-BK.2-SS-01

8-18-98-BIL-BK3-SS-OI

8-19-98-BIL-PW1-SS-01

8-19-98-B1L-TP1-SS-01

8-19-98-BIL-TP2-SS-01

§98-BIL-TP4-SS-OI

98-B1L-TP6-SS-01

8-20-98-B1L-TP6-SS-02

8-20-98-B1L-TP5-SS-01

S-20-98-BIL-TP8-SS-OI

8-20-98-BIL-TP7-SS-01

8-20-9S-B1L-TP9-SS-01

4k
^^VC'reek Ana ly t i ca l - Bothcll

Project: Bradford Island Landfill Sampled
Project Number: 10022-03 Received

Project Manager: Carlorta Cellucci Reponed

ANALYTICAL REPORT FOR

Laboratory Sample Number

B808411-01

B808411-02

B808411-03

B808411-04

B808411-05

B808411-06

B808411-07

B808411-08

B808411-09

B808411-10

B8084 1 1 - 1 1

B808411-12

B808411-13

B808411-14

SAMPLES:

Sample Matrix

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

Soil

: 8/17/98 to 8/20/98
: 8/21/98
: 9/25/98 13:58

Date Sampled

8/17/98

8/18/98

8/18/98

8/18/98

8/19/98

8/19/98

8/19/98

8/19/98

8/20/98

8/20/98

8/20/98

8/20/98

8/20/98

8/20/98

The results in this report apply to the samples analyzed in accordance with the chain of custody document
This analytical report must be reproduced in its entirety.

Jov B Ch/ma.Iwig. Vro)cct MuniWr

"~ I)

18939 120th Avenue N.E.. Suite 101. Bothell.WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132

Page 1 of 99



« NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200

SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210

FAX 924-9290

FAX 906-9210

TetraTech. Inc.

600 University St.. Suite 800
Seattle, WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landf i l l
10022-03
CarlottaCellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Hydrocarbon Identification by Washington DOE Method NWTPH-HCID
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-I7-98-B1L-SB1-SS-01 B80841I-OI
C\ Range Hydrocarbons 0880628 8/24/98 8/25/98
Kerosene Range Hydrocarbons
Diesel Range Hydrocarbons
Insulating Oil Range Hydrocarbons
Heavy Fuel Oil Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP " " " 50.0-150

8-19-98-B1L-PW1-SS-OI B808411-05
G\ Range Hydrocarbons 0880628 8/24/98 8/25/98
Kerosene Range Hydrocarbons
Diesel Range Hydrocarbons " "

insulating Oil Range Hydrocarbons " " "
•eavy Fuel Oil Range Hydrocarbons
Lube Oil Range Hydrocarbons " " "
Surrogate: 2-FBP " " " 50.0-150

8-I9-98-BIL-TPI-SS-01 B808411-06

G\ Range Hydrocarbons 0880628 8/24/98 8/25/98
Kerosene Range Hydrocarbons " "
Diesel Range Hydrocarbons " "
Insula t ing Oil Range Hydrocarbons
Heavy Fuel Oil Range Hydrocarbons

Lube Oil Range Hydrocarbons "
Surrogate. 2-FBP " " " 50.0-150

8-19-98-BIL-TP2-SS-01 B808411-07

(i\ Range Hydrocarbons 0880628 8/24/98 8/25/98
Kerosene Range Hydrocarbons
Jiesel Range Hvdrocarbons
n s u l a i i n g Oil Range Hydrocarbons " "
leav\ Fuel Oil Range Hydrocarbons

Lube Oil Range Hydrocarbons
Surrogate: 2-FHI' " " " 50.0-150

8-I9-98-B1L-TP4-SS-01 B8084M-08

Cix Range Hydrocarbons 0880628 8/24/98 8/25/98
kerosene Range Hydrocarbons

Reponing
Limit

20.0
50.0
50.0
100
100
100

20.0
50.0
50.0
100
100
100

20.0
50.0
50.0
100
100
100

20.0
50.0
50.0
100
100
100

20.0
50.0

Result

ND
ND
ND
ND
ND
ND

95.2

ND
ND
ND
ND
ND
ND

97.9

ND
ND
ND

DET
ND

DET
96.0

ND
ND
ND
ND
ND

DET
96.2

ND
ND

Uni ts Notes*

Soil
mg/kg dry
11

"
11

"
"

%

Soil
ma/ke drv
11

11

••
11

"

%

Soil

mg/kg dry
11

"
11

11

"

%

Soil
mg/kg dry
"
"
11

"
"

%

Soil
mg/kg dry

forth Creek AnaKtical - Bothell *Refer to end of report for text of notes and definitions.

18939 120th Avenue N.E . Suite 101. Bothell. WA 98011-9508
E.is! 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S.W Nimbus Avenue Beaverton. OR 97008-7132
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j£gMM^n NORTH
r 3^* v; r^ocafi> j§! Orictzrv
|gg|J ANALYTICAL
•IBB^H Environmental Laboratory Services

Tetra Tech, Inc.
600 University St.: Suite 800
Seattle. WA 98 10 1

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Hydrocarbon Identification by Washington DOE Method

Analyte

8-I9-98-B1L-TP4-SS-01 (continued)
Diesel Range Hydrocarbons
Insulating Oil Range Hydrocarbons
Heavy Fuel Oil Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

8-20-98-BIL-TP6-SS-01
Gx Range Hydrocarbons
Kerosene Range Hydrocarbons
Diesel Range Hydrocarbons
Insu la t ing Oil Range Hydrocarbons
Heavy Fuel Oil Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

8-20-98-B1 L-TP6-SS-02
Gx Range Hydrocarbons
Kerosene Range Hydrocarbons
Diesel Range Hydrocarbons
Insulat ing Oil Range Hydrocarbons
Heavy Fuel Oil Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

8-20-98-BIL-TP5-SS-01
(i\ Range Hydrocarbons
Kerosene Range Hydrocarbons
Diesel Range Hydrocarbons
Insu l a t i ng Oil Range Hydrocarbons
Heavy Fuel Oil Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

8-20-98-BIL-TP8-SS-01
(j\ Range Hydrocarbons
Kerosene Ranac Hvdrocarbons
Diesel Range Hvdrocarbons
Insu la t ing Oil Range Hvdrocarbons

North Creek Analytical - Bothell

Batch Date Date Surrogate
Number Prepared Analyzed Limits

B808411-08
0880628 8/24/98 8/25/98
•i n ii

n n n

M II M

50.0-150

B808411-09
0880628 8/24/98 8/25/98

"
M u ,,
ii ii u
M II I,

II II II

50.0-150

6808411-10
0880628 8/24/98 8/25/98
., n .,

M

,1

» II 1,

.1 „

50.0-150

B808411-11
0880628 8/24/98 8/25/98
11

" " "
n u

..

50.0-150

B808411-I2
0880628 8/24/98 8/25/98
.,

.1

BOTHELL
SPOKANE

PORTLAND

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-929(L_
• (503) 906-9200 • FAX 906-92/

Sampled:
Received:
Reported:

8/1 7/98 to 8/20/98
8/21/98
9/25/98 13:58

NWTPH-HCID

Reporting
Limit

50.0
100
100
100

20.0
50.0
50.0
100
100
100

20.0
50.0
50.0
100
100
100

20.0
50.0
50.0
100
100
100

20.0
50.0
50.0
100

Result

ND
ND
ND

DET
95.7

ND
ND
ND
ND
ND

DET
99.6

ND
ND
ND
ND
ND

DET
101

ND
DET
DET

ND
ND

DET
101

ND
ND
ND
ND

Units Notes*

Soil
mg/kg dry
"
11

t p

%

Soil
mg/kg dry
11

11

n

11

Soil
mg/kg dry
"
11

••
11

11

%

Soil
mg/kg dry
"
"
11

11

11

%

Soil
mg/kg dry
"
••

^
North Creek Analvtical - Bothell 'Refer to end of report for text of notes and definh-

Jov B Cha:aflg. HrojeclVvlanafler

( I ••..;' "
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East H115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W Nimbus Avenue. Beaverton. OR 97008-7132
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£ NORTH
CREEK
i ANALYTICAL

Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290
FAX 906-9210

Tetra Tech. Inc.

600 University St., Suite 800
Seattle. WA 98101

Project:

Project Number:
Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/1 7/98 to 8/20/98

Received: 8/21/98
Reported. 9/25/9813:58

Hydrocarbon Identification by Washington DOE Method NWTPH-HCID
North Creek Analytical - Bothell

Analyte

8-20-98-B1L-TP8-SS-01 (continued

Heavy Fuel Oil Range Hydrocarbons
Lube Oil Range Hydrocarbons

Batch
Number

0880628
11

Date
Prepared

8/24/98
n

Date Surrogate
Analvzed Limits

B808411-12
8/25/98
"

Reponing
Limit

100
100

Result

ND
DET

Units Notes*

Soil
mg/kg dry
"

Surrogate: 2-FBP

8-20-98-BIL-TP7-SS-01
Gx Range Hydrocarbons
Kerosene Range Hydrocarbons
Diesel Range Hydrocarbons
Insulat ing Oil Range Hydrocarbons
Heavy Fuel Oil Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 1>-FBP

50.0-150

0880628 8/24/98
B808411-13

8/25/98 20.0
50.0
50.0
100
100
100

500-150

-BIL-TP9-SS-01
Gx Range Hydrocarbons
Kerosene Range Hydrocarbons
Diesel Range Hydrocarbons
Insulating Oil Range Hydrocarbons
Heavy Fuel Oil Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

0880628 8/24/98
B808411-14

8/25/98 20.0
50.0
50.0
100
100
100

50.0-150

99.5

ND
ND
ND
ND
ND

DET
"73.4"

ND
DET
DET

ND
ND

DET
~85 '̂~

Soil

mg/kg dry

Soil
mg/kg dry

h Creek Analvtical - Bothell "Refer to end of report for text of notes and definitions.

Joy B Chaag. Fjoject Manager!
V /

18939 120th Avenue N.E.. Suite 101. Bothell, WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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* NORTH
CREEK

^ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210

FAX 924-9290^-
FAX 906-92l£

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfil l
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Semivolatile Petroleum Products by NWTPH-Dx (w/o Acid/Silica Gel Clean-up)
North Creek Analytical - Bothell

Analvte

8-19-98-BIL-TP1-SS-01
Diesel Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

Batch
Number

0880788
"
"

Date
Prepared

8/27/98
11

"

Date Surrogate
Analyzed Limits

B808411-06
8/28/98
11

50.0-150

Reporting
Limit

50.0
125

Result

920
2360
77.6

Units Notes*

Soil
mg/kg dry '
H

%

8^19-98-BIL-TP2-SS-01
Diesel Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

8-19-98-BIL-TP4-SS-01
Diesel Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

8^20-98-BlL-TP6-SS-01
Diesel Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

8-20-98-BIL-TP6-SS-02
Diesel Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate. 2-FBP

8-20-98-BIL-TP5-SS-OI
Diesel Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

B808411-07
0880788 8/27/98 8/28/98

0880788 8/27/98

50.0-150

B808411-08
0880788 8/27/98 9/1/98

50.0-150

B80841I-09
0880788 8/27/98 8/28/98

50.0-150

B80841I-10
0880788 8/27/98 8/31/98

50.0-150

B808411-11
9/1/98

10.0
25.0

10.0
25.0

132
^42
"70s"

27.4
136

Soil
mg/kg dry

Soil
mg/kg dry

50.0
125

50.0-150

105

1880
4040

~707'

81.9
533
70 /

Soil
50.0 9780 mg/kg dry 1

125 20200 _"_ _
7/7 ~%

10.0
25.0

Soil
mg/kg dry

Soil
mg/kg dry

8^20-98-BIL-TP8-SS-OI
Diesel Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

8-20-98-BIL-TP7-SS-01
Diesel Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBI'

0880788 8/27/98

0880788 8/27/98

B808411-I2
8/31/98

50.0-150

B80841I-13
9/1/98

50.0-150

Soil
10.0 202 mg/kg dry 1
25.0 951

"70s"""" % ~~

Soil
110 1900 mg/kg dry 1
275_ 2790

"92.4 "'%'"

North Creek Analvt ica l - Bothell "Refer to end of report for text of notes and definir. J.

Joy B Chang. Pr•oieciVlanageiA

\.'

18939 120th Avenue N.E.. Suite 101. Bothell, WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W Nimbus Avenue. Beaverton. OR 97008-7132
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» NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290

' FAX 906-9210

Tetra Tech, Inc.
600 University St.. Suite 800
Seattle. WA 981 01

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled:
Received:
Reported:

8/1 7/98 to 8/20/98

8/21/98
9/25/98 13:58

Semivolatile Petroleum Products by NWTPH-Dx (w/o Acid/Silica Gel Clean-up)
North Creek Analytical - Bothell

Analyte

8-20-98-BI L-TP9-SS-0 1
Diesel Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

Batch
Number

Date
Prepared

Date
Analyzed

Surrogate
Limits

Reporting
Limit Result

B808411-14

0880788
11

"

8/27/98
11

"

8/31/98
11

" 50.0-150

110
275

8700
31400

102

Units Notes*

Soil
mg/kg dry 1
"

%

orth Creek Analvt ica l - Bothell * Refer to end of report for text of notes and definitions.

Joy B Chairg; ProjecDCHanage' 18939 120th Avenue N.E.. Suite 101. Bothell, WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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» NORTH

•j-K^
H^^^E
•••••1

Tetra Tech.

•rj^^™ -^— - — — ^— ̂ — ^^^— — •—

*i ANALYTICAL
^^•B
•• Environmental Laboratory Services

Inc. Project: Bradford Island Landfill
600 University St.: Suite 800 Project Number: 10022-03
Seattle. WA 98101 Project Manager: Carlotta Cellucci

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509)924-9200 • FAX 924-9290^

PORTLAND • (503) 906-9200 • FAX 906-92lf

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Total Metals by EPA 6000/7000 Series Methods

Analvte

8-18-98-B11
A l u m i n u m
Calcium
Iron
Magnesium
Sodium
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Selenium
Silver
Thal l ium
Vanadium
Zinc
Mercury
Potassium

8-18-98-BIL
A l u m i n u m
Calcium
iron
Magnesium
Sodium
Antimony
Arsenic
Barium
Beryll ium
Cadmium
Chromium
Cobalt
Copper

North Creek

North Creek Analytical - Bothell

Batch Date Date Specific
Number Prepared Analyzed Method

.-BKl-SS-01 B808411-02
0980293 9/11/98 9/10/98 EPA6010B

EPA 601 OB
EPA 601 OB
EPA 601 OB

9/17/98 EPA 601 OB
0980038 9/1/98 9/3/98 EPA 6020

EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020

0980054 9/2/98 " EPA 7471 A
0980564 9/9/98 9/10/98 EPA6010B

.-BK2-SS-01 R8fl«4ll.m

0980293 9/11/98 9/10/98 EPA 601 OB
EPA 601 OB
EPA 601 OB
EPA 601 OB

9/17/98 EPA 601 OB
0980038 9/1/98 9/3/98 EPA 6020

EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020

Analytical - Bothell

Reporting
Limi t Result Units Notes*

Soil
10.0 12000 mg/kgdry
15.0 6180
8.00 18900
10.0 7090
25.0 295

0.500 ND
0.500 2.77

5.00 77.0
0.500 ND
0.500 ND
0.500 11.9
0.500 11.4
0.500 45.0 " /"~^
0.500 14.2 " V^,

1 .00 368
0.500 16.3
0.500 0.801
0.500 ND
0.500 ND
0.500 42.2

5.00 53.6
0.100 0.101

10.0 242

Soil
10.0 19500 mg/kgdry
15.0 8030
8.00 25600
10.0 11700
25.0 393

0.500 ND
0.500 3.24

5.00 95.5
0.500 0.554
0.500 0.575

2.50 19.2
2.50 18.9
2.50 49.9

*Refer to end of report for text of notes and defint,, ..J.

Joy B Chang. M a n e r 18939 120th Avenue M.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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a NORTH
4 CREEKVJI

SxJ&*v ' "

^Tetra Tech.

|j' ANALYTICAL
•• Environmental Laboratory Services

Inc. Project:
600 University St., Suite 800 Project Number:
Seattle. WA 98101 Project Manaeer:

Total Metals by

Bradford Island Landfi l l
10022-03
Carlotta Cellucci

BOTHELL
SPOKANE

PORTLAND

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503)906-9200 • FAX 906-9210

Sampled:
Received:
Reported:

8/1 7/98 to 8/20/98

8/21/98
9/25/98 13:58

EPA 6000/7000 Series Methods
North Creek Analytical - Bothell

Analyte

8-18-98-BIL
Lead
Manganese
Nickel
Selenium
Silver
Thallium
V a n a d i u m
Zinc
Mercury
Potassium

Batch Date
Number Prepared

^-BK2-SS-01 (continued)

0980038 9/1/98
,1 it

11

„
„
„

n

••

0980054 9/2/98
0980564 9/9/98

8-I8-98-B1L-BK3-SS-OI
Aluminum
ftlcium

ffon
Magnesium
Sodium
Antimony
Arsenic
Barium
Beryl l ium
Cadmium
Chromium
Cobalt
Copper
Lead

Manganese
Nickel
Se len ium
Silver

T h a l l i u m
V a n a d i u m
Zinc
Mercurv

Potassium

8-19-98-BIL
A l u m i n u m

b. —

0980293 9/1 1/98
11

n
ii

n n

0980038 9/1/98
n
i.
n

ii n
„

.i
i.
ii

„ ii
.i n
„
„

"
„
„

0980054 9/2/98
0980564 9/9/98

-TPI-SS-01

0980293 9/1 1/98

Date Specific
Analvzed Method

B808411-03
9/3/98 EPA 6020

EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 7471 A

9/10/98 EPA6010B

B8084I1-04
9/10/98 EPA 601 OB

EPA 601 OB
EPA 601 OB
EPA 601 OB

9/17/98 EPA 601 OB
9/3/98 EPA 6020

EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
F.PA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 7471 A

9/10/98 EPA 601 OB

B80841I-06
9/10/98 EPA 601 OB

Reporting
Limit

0.500
2.50
2.50

0.500
0.500
0.500

2.50
5.00

0.100
10.0

1 0.0
15.0
8.00
10.0
25.0

0.500
0.500

5.00
0.500
0.500
0.500
0.500
0.500
0.500

1.00
0.500
0.500
0.500
0.500
0.500

5.00
0.100

10.0

10.0

Result

18.7
610

24.2
ND
ND
ND

61.5
55.9
ND
751

20200
7890

28300
15900

239
ND

2.92
139

0.622
ND

21.3
17.5
53.6
8.67
460
19.2
ND
ND
ND

73.0
60.4
ND
507

16600

Units Notes*

Soil
mg/kg dry
11

M

11

"
"
11

11

"

"

Soil
mg/kg dry
"
11

"
11

11

11

11

11

11

11

11

"
"
"
"
11

"
11

11

"
11

"

Soil
mg/kg dry

Pirth Creek A n u l v t i c u l - Bothell *Refer to end of report for text ofnoles and definitions.

Joy B ChiiiX?. rtrojecX Managr' 18939 120th Avenue N.E.. Suite 101. Bolhell. WA 98011-9508
Easi 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beavenon. OR 97008-7132
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- NORTH
CREEK

Hgî  ANALYTICAL
•̂•••1 Environmental Laboratory Services

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA98101

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

BOTHELL •
SPOKANE •

PORTLAND •

(425)420-9200 • FAX 420-9210
(509) 924-9200 • FAX 924-9290,
(503) 906-9200 • FAX 906-921/

Sampled: 8/ 1 7/98 to 8/20/98

Received: 8/21/98

Reported: 9/25/98 13:58

Total Metals by EPA 6000/7000 Series Methods

'Analvte

8-19-98-BIL-TPI-SS-01 (continued)

Calcium
Iron

Magnesium
Sodium

Antimony
Arsenic
Barium
Beryllium
Cadmium

Chromium
Cobalt
Copper
Lead
Manganese

Nickel
Selenium
Silver

Thallium
Vanadium
Zinc

Mercury
Potassium

8-I9-98-BIL-TP4-SS-01
Aluminum
Calcium
Iron

Magnesium
Sodium
Antimony

Arsenic

Barium

Her> Ilium
Cadmium
Chromium

Cobalt
Copper
Lead

North Creek Analytical - Bothell

North Creek Analytical - Bothell

Batch Date Date Specific
Number Prepared Analyzed Method

B808411-06

0980293 9/11/98 9/10/98 EPA6010B

9/18/98 EPA 601 OB
9/10/98 EPA 601 OB

9/17/98 EPA 601 OB
0980038 9/1/98 9/3/98 EPA 6020

EPA 6020
EPA 6020
EPA 6020

EPA 6020
EPA 6020
EPA 6020
EPA 6020

EPA 6020
EPA 6020
EPA 6020
EPA 6020

EPA 6020
EPA 6020
EPA 6020

EPA 6020
0980054 9/2/98 " EPA7471A

0980564 9/9/98 9/10/98 EPA 601 OB

B8084I1-08

0980293 9/11/98 9/10/98 EPA 601 OB
EPA6010B

EPA 601 OB
EPA 601 OB

9/17/98 EPA 601 OB
0980038 9/1/98 9/3/98 EPA 6020

EPA 6020
EPA 6020

I-PA6020
EPA 6020

EPA 6020
EPA 6020

EPA 6020
EPA 6020

Reporting

Limit

15.0
32.0
10.0
25.0

0.500

0.500
250

0.500

0.500
0.500

0.500
25.0
25.0
25.0

0.500
0.500
0.500

0.500
0.500

250
0.500

10.0

10.0
15.0
8.00
10.0
25.0

0.500

0.500
5.00

0.500
0.500

0.500
0.500

0.500
0.500

Result Units Notes*

Soil
9740 mg/kg dry

52700

5180
471

4.49
9.73
567
ND
195

60.1
17.2

1620
7140 " ^-^
1830 " {
84.0 " ^
ND

46.0
ND

26.9
8650
1.61
788

Soil
11200 mg/kg dry

6610
21500

7070
585
ND

2.18
84.6
ND
ND

9.12
8.28
28.5
189

.r\
"Refer to end of report for text of notes and deftrk^ _.j:

Joy B Cha^. Rrojovv Manager

(TO v\ /
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton, OR 97008-7132
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II NORTH
-A CREEK

Jag! ANALYTICAL
•̂̂ •••H Environmental Laboratory Services

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle, WA98I01

Project: Bradford Island Landfi l l
Project Number. 10022-03

Project Manager: Carlotta Cellucci

BOTHELL
SPOKANE

PORTLAND

• (425) 420-9200 • FAX 420-9210
1 (509) 924-9200 • FAX 924-9290
• (503) 906-9200 • FAX 906-9210

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Total Metals by EPA 6000/7000 Series Methods

Analyte

8-19-98-BIL-TP4-SS-01 (continued!
Manganese
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc
Mercury
Potassium

8-20-98-BIL-TP6-SS-01
A l u m i n u m
Calcium
Ion
Magnesium
Sodium
Antimony
Arsenic
Barium
Beryll ium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Selenium
Silver
Thall ium
Vanadium
Zinc
Vlercury
Potassium

8-20-98-BIL-TP5-SS-OI
A l u m i n u m
Calc ium

k—

North Creek Analytical - Bothell

Batch Date Date Specific
Number Prepared Analyzed Method

B808411-08
0980038 9/1/98 9/3/98 EPA 6020

EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020

0980054 9/2/98 " EPA 7471 A
0980564 9/9/98 9/10/98 EPA6010B

B8084II-09
0980293 9/11/98 9/10/98 EPA6010B

EPA 601 OB
EPA 601 OB

" . " " EPA 601 OB
9/17/98 EPA 601 OB

0980038 9/1/98 9/3/98 EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020

. 0980054 9/2/98 " EPA 7471 A
0980564 9/9/98 9/10/98 EPA6010B

B808411-11
0980293 9/11/98 9/10/98 EPA6010B

EPA 601 OB

Reporting
Limit

1.00
0.500
0.500
0.500
0.500
0.500

5.00
0.100

10.0

10.0
15.0
8.00
10.0
25.0

0.500
0.500

5.00
0.500
0.500
0.500
0.500
0.500

2.50
0.500
0.500
0.500
0.500
0.500
0.500

5.00
0.100

10.0

10.0
15.0

Result Uni ts Notes*

Soil
273 mg/kg dry
14.0
ND
ND
ND

34.3
57.9
ND
723

Soil
16000 mg/kg dry
8870

22400
7840
570
ND

1.75
87.6
ND

1.60
9.34
7.92
53.0

1120
211

20.4
ND
ND
ND

31.5
130
ND
688

Soil
12600 mg/kg dry
5050

bnh Creek Analytical - Bothell "Refer to end of report for text of notes and definitions.

Joy B Char>6. PrpjeciAlanagerY

\) u
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Minibus Avenue, Beaverton. OR 97008-7132
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,* NORTH
' CREEK^L Wj ^^^^ i ^^^ ^^^^ ^^^^

g^Tj ANALYTICAL
I^^^H^^^^^^H•••••• Environmental Laboratory Services

Tetra Tech. Inc.
600 University St., Suite 800
Seattle. W A 98 101

Project: Bradford Island Landfil l
Project Number: 10022-03

Project Manager: Carlotta Cellucci

BOTHELL •
SPOKANE •

PORTLAND •

(425)420-9200 • FAX 420-9210
(509)924-9200 • FAX 924-9290^.
(503)906-9200 • FAX906-921(f

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

Total Metals by EPA 6000/7000 Series Methods

Analyte

8-20-98-BIL-TP5-SS-01 (continued)
Iron
Magnesium
Sodium
Ant imony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Selenium
Silver
Thal l ium
Vanadium
Zinc
Mercury
Potassium

8-20-98-BIL-TP8-SS-01
A l u m i n u m
Calcium
Iron

Magnesium
Sodium
A n t i m o n y
Arsenic
Bar ium
Beryl l ium
Cadmium
C h r o m i u m
Cobalt
Copper
Lead
Manganese

North Creek Analytical - Bothell

North Creek Analytical - Bothell

Batch Date Date Specific
Number Prepared Analyzed Method

B808411-11

0980293 9/11/98 9/10/98 EPA6010B
EPA 601 OB

9/17/98 EPA 601 OB
0980038 9/1/98 9/3/98 EPA 6020

EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020

0980054 9/2/98 " EPA 7471 A
0980564 9/9/98 9/10/98 EPA6010B

B808411-12
0980293 9/11/98 9/10/98 EPA6010B

EPA 601 OB
EPA 601 OB
EPA 601 OB

9/17/98 EPA 601 OB
0980038 9/1/98 9/3/98 EPA 6020

EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020

Reporting
Limit

8.00
10.0
25.0

0.500
0.500

5.00
0.500
0.500
0.500
0.500
0.500
0.500

2.50
0.500
0.500
0.500
0.500
0.500

5.00
0.500

10.0

10.0
15.0
8.00
10.0
25.0

0.500
0.500

5.00
0.500
0.500
0.500
0.500
0.500

2.50
2.50

* Refer to end of

Result Units Notes*

Soil
18100 mg/kgdry

5860
404

0.874
3.04
136
ND

4.54
14.0
9.02
55.1
193
362 " x—-x
17.7 " (^
ND
ND
ND

40.9
114
1.66

1100

Soil
9020 mg/kg dry
6830

16900
5840
433
3.05
5.35
156
ND

5.03
13.5
10.7
204
403
381 oreport for text of notes and deftn\^ ,J.

Joy B Chans/TroYec! Manager 18939 120th Avenue N E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane, WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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j
NORTH
CREEK

k ItS^ ANALYTICALK ^^^BA^^^H
f •̂ •••̂ •H Environmental Laboratory Services

Tetra Tech, Inc.
600 University St.r Suite 800
Seattle, WA98101

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manaeer: Carlotta Cellucci

BOTHELL
SPOKANE

PORTLAND

• (425)420-9200 " FAX 420-9210
1 (509) 924-9200 • FAX 924-9290
• (503)906-9200 • FAX 906-9210

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/9813:58

Total Metals by EPA 6000/7000 Series Methods

Analyte

8-20-98-B1L-TP8-SS-01 (continued)
Nickel
Selenium
Silver
Thall ium
Vanadium
Zinc
Mercury
Potassium

8-20-98-BI L-TP9-SS-0 1
A l u m i n u m
Calcium
Iron
plagnesium
Sodium
Ant imony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Selenium
Silver
"hallium
V a n a d i u m
Zinc
Mercury
Potassium

I—

North Creek Analytical - Bothell

Batch Date Date Specific
Number Prepared Analyzed Method

B808411-12
0980038 9/1/98 9/3/98 EPA 6020

EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020

0980054 9/2/98 " EPA747IA
0980564 9/9/98 9/10/98 EPA6010B

B808411-14
0980293 9/11/98 9/10/98 EPA6010B

EPA 601 OB
EPA 601 OB
EPA 601 OB

9/17/98 EPA 601 OB
0980038 9/1/98 9/3/98 EPA 6020

EPA 6020
EPA 6020
EPA 6020

. " EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020

0980054 9/2/98 " EPA 7471 A
0980564 9/9/98 9/10/98 EPA 601 OB

Reporting
Limit

0.500
0.500
0.500
0.500
0.500

25.0
0.500

10.0

10.0
15.0
8.00
10.0
25.0

0.500
0.500

5.00
0.500
0.500
0.500
0.500
0.500
0.500

2.50
0.500
0.500
0.500
0.500
0.500

5.00
0.500

10.0

Result Uni t s Notes*

Soil
21.3 mg/kg dry
ND

12.0
ND

37.1
381
3.50
689

Soil
13200 mg/kg dry
5420

22300
5660
344
1.16
2.11
98.3
ND

3.55
12.6
7.93
44.7
151
290
15.3
ND
ND
ND

38.3
85.7
3.52
820

>Jonh Creek Ana ly t i ca l - Bothell *Refer to end of report for text of notes and definitions.

Joy B Chang/Prkject (Manage'
/ r / \r 18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508

East 11115 Montgomery. Suite B. Spokane. WA 99206-4776
9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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« NORTH
CREEK

Hyy ANALYTICAL
•••••• Environmental Laboratory Services

Tetra Tech. Inc.
600 University St., Suite 800
Seattle. WA 98101

BOTHELL
SPOKANE

PORTLAND

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290—
• (503) 906-9200 • FAX 906-921^

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/9813:58

SPLP Metals by EPA 1311/6000/7000 Series Methods
North Creek Analytical - Bothell

Analvte

8-17-98-BIL-SB1-SS-01
A l u m i n u m
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thal l ium
Vanadium
Zinc-
Mercury

8-1 8-98-BI L-BK2-SS-0 1
A l u m i n u m
Ant imony
Arsenic
Barium
Beryl l ium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium

North Creek Analytical - Bothell

Batch
Number

0980291
0980288
11

••
11

"

0980291
0980288
"
11

0980291
0980288
0980291
0980288
11

0980291
0980288
"

0980291
0980288
"
"

0980053

Date Date
Prepared Analyzed

B80841
9/9/98 9/10/98

9/17/98
9/15/98

,1

9/17/98
9/15/98
9/10/98
9/15/98

.,

.,

9/10/98
9/15/98
9/10/98
9/15/98

11

9/10/98
9/15/98

,.

9/10/98
. 9/15/98

.1
„

9/2/98 9/3/98

Specific
Method

1-01
EPA 601 OB
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 601 OB
EPA 6020
EPA 6020
EPA 6020
EPA 601 OB
EPA 6020
EPA 601 OB
EPA 6020
EPA 6020
EPA 601 OB
EPA 6020
EPA 6020
EPA 601 OB
EPA 6020
EPA 6020
EPA 6020
EPA 7470A

Reporting
Limit

0.500
0.100
0.200

1.00
0.00500
0.00500

0.250
0.0100
0.0100
0.0300

0.150
0.200
0.500

0.00500
0.0300

0.200
0.150

0.0500
0.500
0.200
0.200

0.0500
0.00100

B808411-03
0980291
0980288
••
••
••
11

0980291
0980288
11

11

0980291
0980288
0980291

9/9/98 9/10/98
9/17/98
9/15/98

,.

9/17/98
9/15/98
9/10/98
9/15/98

„

"

9/10/98
9/15/98
9/10/98

EPA 601 OB
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 601 OB
EPA 6020
EPA 6020
EPA 6020
EPA6010B
EPA 6020
EPA 601 OB

0.500
0.100
0.200

1.00
0.00500
0.00500

0.250
0.0100
0.0100
0.0300

0.150
0.200
0.500

Result Units Notes*

Soil
10.2 mg/l
ND
ND
ND
ND
ND

5.55
0.0120

ND
0.0350

21.6
ND
14.5 " /~~"

0.340 " \ ;
ND
1.78
ND
ND

64.1
ND
ND

. ND
0.00162

Soil
7.90 mg/l
ND
ND
ND
ND
ND

2.71
ND
ND
ND
10.6
ND

3.81

* Refer to end of report for text of notes and definitions.

Joy B Charn^. P|oje Manag 18939 120th Avenue NE .Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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ft NORTH
•A CREEK

JEn ANALYTICAL
PHHÎ HHH Environmental Laboratory Services

Tetra Tech. Inc.

600 University St.. Suite 800

Seattle, WA 98 101

Project:

Project Number:

Project Manager:

Bradford Island Landfill

10022-03

Carlotta Cellucci

SPLP Metals by EPA 1311/6000/7000 Series

BOTHELL
SPOKANE

PORTLAND

Methods

• (425)420-9200 • FAX 420-9210
1 (509) 924-9200 • FAX 924-9290
• (503)906-9200 • FAX 906-9210

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98

Reported: 9/25/98 13:58

North Creek Analytical - Bothell

Analvte

8-18-98-B1L-BK2-SS-01 (continued)

Manganese

Nickel
Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Mercury'

8-18-98-BIL-BK3-SS-OI
Aluminum

Buimony

Arsenic

Barium
Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper
Iron

.ead

Magnesium

Manganese

Nickel

\itassium

Selenium

Silver

Sodium

Thallium
Vanadium

Xinc

Mercury

8-19-98-BIL-PW1-SS-01
Aluminum

fc_

Batch Date

Number Prepared

0980288 9/9/98
II M

0980291

0980288
i, »

0980291

0980288
M

.1

0980053 9/2/98

0980291 9/9/98

0980288
i.

..
11

M

0980291

0980288
"
..

0980291

0980288

0980291

0980288
.,

0980291

0980288
.,

0980291

0980288
11

H i,

0980053 9/2/98

098029 1 9/9/98

Date Specific

Analyzed Method

B808411-03

9/15/98 EPA 6020

EPA 6020

9/10/98 EPA 601 OB

9/15/98 EPA 6020

EPA 6020

9/10/98 EPA 601 OB

9/15/98 EPA 6020

EPA 6020

EPA 6020

9/3/98 EPA 7470A

B808411-04

9/10/98 EPA 601 OB

9/17/98 EPA 6020

9/15/98 EPA 6020

EPA 6020

9/17/98 EPA 6020

9/15/98 EPA 6020

9/10/98 EPA 601 OB

9/15/98 EPA 6020

EPA 6020

EPA 6020

9/10/98 EPA 601 OB

9/15/98 EPA 6020

9/10/98 EPA 601 OB

9/15/98 EPA 6020

EPA 6020

9/10/98 EPA 601 OB

9/15/98 EPA 6020

EPA 6020

9/10/98 EPA 601 OB

9/15/98 EPA 6020

EPA 6020

EPA 6020

9/3/98 EPA 7470A

B8084I1-05

9/10/98 EPA 601 OB

Reporting

Limit

0.00500

0.0300

0.200

0.150
0.0500

0.500

0.200

0.200

0.0500

0.00100

0.500

0.100

0.200

1.00

0.00500

0.00500

0.250

0.0100

0.0100

0.0300

0.150

0.200

0.500

0.00500

0.0300

0.200

0.150

0.0500

0.500

0.200

0.200

0.0500

0.00100

0.500

Result Units Notes*

Soil

0.0546 mg/l

ND
0.207

ND

ND

61.2

ND

ND

ND

ND

Soil

6.75 mg/l

ND
ND

ND

ND

ND

2.38

0.01 10

ND

ND

10.3

ND

4.39

0.0586

ND

ND

ND

ND

61.8

ND

ND

ND

ND

Soil

5.18 mg/l

&rth Creek Analy t i ca l - Bolhell * Refer to end of report for text of notes and definitions.

18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9-405 S.W. Nimbus Avenue Beaverion. OR 97008-7132
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NORTH
CREEK

|b^ ANALYTICAL
•̂•M^H Environmental Laboratory Services

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. W A 98 101

BOTHELL
SPOKANE

PORTLAND

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

• (425)420-9200 • FAX 420-9210
1 (509) 924-9200 • FAX 924-929CL-
• (503) 906-9200 • FAX 906-921/

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

SPLP Metals by EPA 1311/6000/7000 Series Methods
North Creek Analytical - Bothell

Analvie •

8-19-98-BIL-PW1-SS-01 (continued)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thall ium
Vanadium
Zinc
Mercury

8-I9-98-BIL-TP2-SS-01
A l u m i n u m
Ant imony
Arsenic
Barium
Ben. I l i u m
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

North Creek Analytical - Bothell

V, _ ^
Joy 13 Chafm.\ProjV't Manager

Batch
Number

0980288
"

' "
"
»

0980291
0980288
11

"

0980291
0980288
0980291
0980288
11

0980291
0980288
••

0980291
0980288
11

11

0980053

Date Date
Prepared Analyzed

B8084I
9/9/98 9/17/98

9/15/98
ti ..

9/17/98
9/15/98
9/10/98
9/15/98

"
,.

9/10/98
9/15/98
9/10/98
9/15/98

„ „

9/10/98
9/15/98

..

9/10/98
9/15/98

„
11

9/2/98 9/3/98

Specific
Method

1-05
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 601 OB
EPA 6020
EPA 6020
EPA 6020
EPA 601 OB
EPA 6020
EPA 601 OB
EPA 6020
EPA 6020
EPA 601 OB
EPA 6020
EPA 6020
EPA 601 OB
EPA 6020
EPA 6020
EPA 6020
EPA 7470A

Reporting
Limit

0.100
0.200

1.00
0.00500
0.00500

0.250
0.0100
0.0100
0.0300

0.150
0.200
0.500

0.00500
0.0300

0.200
0.150

0.0500
0.500
0.200
0.200

0.0500
0.00100

B808411-07
0980291
0980288
11

-
"
••

0980291
0980288
"
11

0980291
0980288
0980291
0980288

9/9/98 9/10/98
9/17/98
9/15/98

„

9/17/98
9/15/98
9/10/98
9/15/98

••
.,

9/10/98
9/15/98
9/10/98
9/15/98

EPA 601 OB
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 601 OB
EPA 6020
EPA 6020
EPA 6020
EPA6010B
EPA 6020
EPA 601 OB
EPA 6020

0.500
0.100
0.200

1.00
0.00500
0.00500

0.250
0.0100
0.0100
0.0300

0.150
0.200
0.500

0.00500

Result Units Notes*

Soil
ND mg/l
ND
ND
ND
ND

2.03
ND
ND
ND

8.81
ND

4.16
0.0994 " /-- .̂

ND » (_.
0.472

ND
ND

64.3
ND
ND
ND
ND

Soil
2.21 mg/l
ND
ND
ND
ND
ND

9.50
ND
ND
ND

4.64
ND

2.40
0.0343

r^
* Refer to end of report for text of notes and defint.^ ,J.

18939 120th Avenue N . E . . Suite 101.Bothe l l . WA 9801 1-9508 Page 1 5 of 99
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132



NORTH
CREEK

fsy^ ANALYTICAL
PMH^^^H Environmental Laboratory Services

Tetra Tech. Inc.
600 University St., Suite 800
Seattle, WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfi l l
10022-03
Carlotta Cellucci

SPLP Metals by EPA 131 1/6000/7000 Series

BOTHELL
SPOKANE

PORTLAND

Methods

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503) 906-9200 • FAX 906-9210

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/9813:58

North Creek Analytical - Bothell

Analyte

8-19-98-B1L-TP2-SS-01 (continued)
Nickel
Potassium
Selenium
Silver
Sodium
Thall ium
Vanadium
Zinc
Mercury

8-20-98-BIL-TP6-SS-02
A l u m i n u m
^itimony
•"seme
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
T h a l l i u m
Vanad ium
Zinc
Mercury

8-20-98-BIL-TP7-SS-OI
A l u m i n u m
Amimonv

*-

Batch Date
Number Prepared

0980288 9/9/98
0980291
0980288
..

0980291
0980288
„

"

0980053 9/2/98

0980291 9/9/98
0980288
11 "
., ,.

"
"

0980291
0980288

,i
ii it

0980291
0980288 "
0980291
0980288
M i.

0980291
0980288
,.

0980291
0980288
..
„

0980053 9/2/98

0980291 9/9/98
0980288

Date Specific
Analyzed Method

B808411-07
9/15/98 EPA 6020
9/10/98 EPA 601 OB
9/15/98 EPA 6020

EPA 6020
9/10/98 EPA 601 OB
9/15/98 EPA 6020

EPA 6020
EPA 6020

9/3/98 EPA 7470A

B808411-10
9/10/98 EPA 601 OB
9/17/98 EPA 6020
9/15/98 EPA 6020

EPA 6020
9/17/98 EPA 6020
9/15/98 EPA 6020
9/10/98 EPA 601 OB
9/15/98 EPA 6020

EPA 6020
EPA 6020

9/10/98 EPA 601 OB
9/15/98 EPA 6020
9/10/98 EPA6010B
9/15/98 EPA 6020

EPA 6020
9/10/98 EPA6010B
9/15/98 EPA 6020

EPA 6020
9/10/98 EPA 601 OB
9/15/98 EPA 6020

EPA 6020
EPA 6020

9/3/98 EPA 7470A

B8084II-13
9/11/98 EPA 601 OB
9/17/98 EPA 6020

Reporting
Limit

0.0300
0.200
0.150

0.0500
0.500
0.200
0.200

0.0500
0.00100

0.500
0.100
0.200

1.00
0.00500
0.00500

0.250
0.0100
0.0100
0.0300

0.150
0.200
0.500

0.00500
0.0300

0.200
0.150

0.0500
0.500
0.200
0.200

0.0500
0.00100

0.500
0.100

Result Uni ts Notes*

Soil
ND mg/1
ND
ND
ND

45.8
ND
ND
ND
ND

Soil
5.61 mg/l
ND "
ND
ND
ND
ND
1.85
ND
ND

0.0302
8.73
ND

2.22
0.144

ND
0.394

ND
ND

43.5
ND
ND

0.0746
0.00196

Soil
2.06 mg/l
ND

orth Creek Analvlical - Bolhell *Refer to end of report for text of notes and definitions.

Joy B Project Managey 18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Minibus Avenue. Beaverton. OR 97008-7132
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i NORTH
CREEK

|£^ ANALYTICAL
•̂ ^^ •̂B Environmental Laboratory Services

Tetra Tech, Inc.
600 University St., Suite 800
Seattle. WA 98 101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
CarlottaCellucci

SPLP Metals by EPA 1311/6000/7000 Series

BOTHELL •
SPOKANE •

PORTLAND •

Methods

(425)420-9200 • FAX 420-9210
(509) 924-9200 • FAX 924-9290—
(503) 906-9200 • FAX 906-921f

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

North Creek Analytical - Bothell

Analvte

8-20-98-B1L-TP7-SS-01 (continued^
Arsenic
Barium
Ben-Ilium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Mercury

Batch Date
Number Prepared

0980288 9/9/98
„

"
n it

0980291
0980288

it
„

0980291
0980288
0980291 "
0980288
i,

0980291
0980288

i,

0980291
0980288
„
„

0980053 9/2/98

Date Specific
Analyzed Method

B808411-13
9/15/98 EPA 6020

EPA 6020
9/18/98 EPA 6020
9/15/98 EPA 6020
9/11/98 EPA 601 OB
9/15/98 EPA 6020

EPA 6020
EPA 6020

9/11/98 EPA 601 OB
9/15/98 EPA 6020
9/11/98 EPA 601 OB
9/15/98 EPA 6020

EPA 6020
9/11/98 EPA 601 OB
9/15/98 EPA 6020

EPA 6020
9/11/98 EPA 601 OB
9/15/98 EPA 6020

EPA 6020
EPA 6020

9/3/98 EPA 7470A

Reporting
Limit

0.200
1.00

0.00500
0.00500

0.250
0.0100
0.0100
0.0300

0.150
1.00

0.500
0.00500

0.0300
0.200
0.150

0.0500
0.500
0.200
0.200

0.0500
0.00100

Result Units Notes*

Soil
ND mg/l
ND
ND
ND
1.52
ND
ND
ND

3.96
1.35
ND

0.0445
ND " /"~^

0.657 " V^,
ND
ND

22.3
ND
ND
ND
ND

North Creek Analvt ica l - Bothell *Refer to end of report for text of notes and deftnl. s.

Joy B Chana/Pro^xt Managea/Pro^xt Managed 18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton, OR 97008-7132
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** NORTH
CREEK*JI Wt i • — — ••».

fclQeJ ANALYTICAL
A H^^^^^^^B
• •••̂ •••l Environmental Laboratory Services

Tetra Tech, Inc. Project: Bradford Island Landfil l
600 University St.. Suite 800 Project Number: 10022-03
Seattle. WA 98 101 Project Manager: Carlotta Cellucci

Organochlorine Pesticides and PCBs by EPA Method
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8- 1 7-98-BI L-SB 1 -SS-0 1 R8084 11-01
Aldrin 0880705 8/25/98 9/22/98
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Chlordane (tech)
alpha-Chlordane " " "
gamma-Chlordane
4.4 '-ODD
4.4'-DDE
4.4'-DDT
Dieldrin
Endosulfan I
Pndosulfan II "
Kndosullan sulfate
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide " " "
Methoxychlor " "
Toxaphene
Aroclor 1016
A r o c l o r l 2 2 l
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268
Surrogate: TCX " " " 40.0-130

BOTHELL
SPOKANE

PORTLAND

8081 A and

Reponing
Limit

1.00
0.500
0.900
0.600

1.00
1. 00

0.800
0.700

1. 00
1.00
1.00
2.00
1.00
2.00
1.00
2.00
2.00
1.00
1.00
4.00
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503) 906-9200 • FAX 906-9210

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

8082

Result Uni ts Notes*

Soil . 2
ND ug/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND "
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

85.5 '%

onh Creek Analytical - Bothell *Refer to end of report for text of notes and definitions.

Jov B Chang/PrqjectX'lanaEei 18939 120th Avenue N.E.. Suite 101. Bothell, WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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- NORTH
™ . « _

^^-,
mi^^^^^^^t

Tetra Tech. Inc.
600 University St.?
Seattle. WA 98101

Analyte

ANALYTICAL
Environmental Laboratory Services

Project: Bradford Island Landfil l
Suite 800 Project Number. 10022-03

Project Manager: Carlotta Cellucci

Organochlorine Pesticides and PCBs by EPA Method
North Creek Analytical - Bothell

Batch Date Date Surrogate
Number Prepared Analyzed Limits

BOTHELL
SPOKANE

PORTLAND

8081 A and

Reporting
Limit

8-19-98-BIL-PW1-SS-01 B808411-05
Aldrin
alpha-BHC
beta-BHC
delta-BHC

0880705 8/25/98 9/22/98
11 " "
II M M

„

gamma-BHC (Lindane)
Chlordane (tech)
alpha-Chlordane
gamma-Chlordane
4,4 -ODD
4,4 -DDE
4,4 -DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268
Surrogate: TCX

"

„ „ II

"

II „ M

„

9/23/98
9/22/98

„
„
..
,.
.,
„
.1 „ ii
II M II

I,

II

„

„

II

„

I.

„

,1

I,

jn.'o-j'sri

1.00
0.500
0.900
0.600

1.00
1.00

0.800
0.700

1.00
1.00
1.00
2.00
1.00
2.00
1.00
2.00
2.00
1.00
1.00
4.00
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-929Q--
• (503) 906-9200 • FAX 906-921(f

Sampled: 8/17/98 lo 8/20/98
Received. 8/21/98
Reported: 9/25/98 13:58

8082

Result Uni ts Notes*

Sml Z
ND ug/kg dry
ND
ND
ND
ND
ND
ND
ND

2.29
3.25
7.99
ND
ND " (^
ND " \_-
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

8875 %~

North Creek Analvtical - Bothell *Refer to end of report for text of notes and defin

Joy B ChangfPrijo^iSManagerY
I r / I *" /1
\
v K) 0

18939 120th Avenue N.E.. Suite 101. Bothell, WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132

Paee 19 of 99



,« NORTH
" CREEK

Bg|j ANALYTICAL
^•^•î ^H Environmental Laboratory Services

letraTechJnc. Project: Bradford Island Landfill
600 University St.. Suite 800 Project Number: 10022-03
Seattle, WA 98 101 Project Manager: Carlotta Cellucci

Organochlorine Pesticides and PCBs by EPA Method
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-19-98-BIL-TP1-SS-01 B80841I-06
Aldrin 0880705 8/25/98 9/22/98
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane) " " "
Chlordane ( tech)
alpha-Chlordane " " "
gamma-Chlordane
4,4'-DDD " " 9/23/98
4,4 -DDE
4,4 -DDT
Dieldr in " " 9/22/98
fcidosulfan 1 .
Pidosulfan II " " "
Endosulfan sulfate " "
Endrin " " "
Endrin aldehyde " " "
Heptachlor
Heptachlor epoxide "
Methoxychlor " " "
Toxaphene " " "
Aroclor 1016
A r o c l o r l 2 2 l
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
• \ rodo r l26K
S'Hmj.iwi'.- 7T.V " " " 4(1.0-130

BOTHELL
SPOKANE

PORTLAND

8081 A and

Reporting
Limit

21.0
10.5
18.9
12.6
21.0
21.0
16.8
14.7
101
101
101

42.0
21.0
42.0
21.0
42.0
42.0
21.0
21.0
84.0
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050

• (425) 420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503) 906-9200 • FAX 906-9210

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

8082

Result Uni t s Notes*

Soil L3
ND ug/kg dry
ND
ND
ND
ND
ND
ND
ND

3060
1830
9520

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2250
ND
ND

75.7 %

'orth Creek Analviical - Bolhel *Refer to end of report for text of notes and definitions.

Joy B Cham?. ITOJCC! Manugj/r

i f t }J 0
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S W. Nimbus Avenue. Beaverton, OR 97008-7132
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.1 NORTH

i£g^ ANALYTICAL
1 I^HHBHM Environmental Laboratory Services

Tetra Tech. Inc. Project: Bradford Island Landfi l l
600 University St.. Suite 800 Project Number: 10022-03
Seattle. \VA 98 101 Project Manager: Carlotta Cellucci

Organochlorine Pesticides and PCBs by EPA Method
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-I9-98-BIL-TP2-SS-01 B808411-07
Aldr in 0880705 8/25/98 9/22/98
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Chlordane(tcch)
alpha-Chlordane
gamma-Chlordane " " "
4.4'-DDD
4.4'-DDE
4.4 '-DDT
Dieldrin " " "
F.ndosulfan I
Pndosulfan I I
Endosulfan sulfate " " "
Endrin
Endrin aldehyde
Hcptachlor
l-leptachlor epoxide " " "
Methoxychlor " "
Toxaphene
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242 " "
Aroclor 1 248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268
Swroguw TC.\ " " " 40.0-130

BOTHELL
SPOKANE

PORTLAND

8081 A and

Reporting
Limit

11.0
5.50
9.90
6.60
11.0
11.0
8.80
7.70
11.0
11.0
11.0
22.0
11.0
22.0
11.0
22.0
22.0
11.0
11.0
44.0
550
550
550
550
550
550
550
550
550
550

• (425) 420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503) 906-9200 • FAX 906-9210

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

8082

Result Units Notes*

Soil 2J
ND ug/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

56.2 %'""

orth Crock Analvtica] - Bothc *Refer to end of report for text of notes and definitions.

Joy B Chang. Pro\ect Managei 1S939 I20ih Avenue N.E . Suite 101. Bothell. WA 98011-9508
Ens; 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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*i NORTH

lOR^ ANALYTICAL
^^^b^^^^H•••••• Environmental Laboratory Services

Tetra Tech7 Inc. Project: Bradford Island Landfill
600 University St., Suite 800 Project Number: 1 0022-03
Seattle. WA 98 101 Project Manager: Carlotta Cellucci

Organochlorine Pesticides and PCBs by EPA Method
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-19-98-BIL-TP4-SS-01 P808411-08

Aldrin 0880705 8/25/98 9/22/98
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane) " "
Chlordane (tech)
alpha-Chlordane
gamma-Chlordane
4.4'-DDD
4.4'-DDE
4.4'-DDT
Dieldrin
Endosulfan 1
Endosulfan 11
Endosulfan sulfate
Endr in
Endrin aldehyde
Heptachlor
Heptachlor epoxide " " "
Methoxychlor " " "
Toxaphene
Aroclor 1016
A roc lor 1221
Aroclor 1232 " " "
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268

SurroKcilc- TC.\ " " " -10.0-130

BOTHELL
SPOKANE

PORTLAND

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290^
• (503) 906-9200 • FAX 906-921 1

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

8081 A and 8082

Reporting
Limit

1.00
0.500
0.900
0.600

1.00
1.00

0.800
0.700

1.00
1.00
1.00
2.00
1.00
2.00
1.00
2.00
2.00
1.00
1.00
4.00
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0

Result Uni ts Notes*

Soil 2
ND ug/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " S~~^.
ND " \^,
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
132 %~ 4

North Creek Analvtical - Bothell *Refer to end of report for text of notes and defin,

Jov B C'hanu:I'rAj

" C i )
iS939 120th Avenue N.E . Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S W Nimbus Avenue. Beaverton. OR 97008-7132

Paae22of99



i£ NORTH
•A CREEK

k ^^^^^^k^^^^^^^^^Hl=&s
Tetra Tech. Inc.
600 University St..
Seattle. WA 98101

Analvte

ANALYTICAL
Environmental Laboratory Services

Project: Bradford Island Landfill
Suite 800 Project Number: 10022-03

Project Manaeer: Carlotta Cellucci

Organochlorine Pesticides and PCBs by EPA Method
North Creek Analytical - Bothell

Batch Date Date Surrogate
Number Prepared Analyzed Limits

BOTHELL
SPOKANE

PORTLAND

• (425) 420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503)906-9200 • FAX 906-9210

Sampled: 8/ 1 7/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

8081 A and 8082

Reporting
Limit

8-20-98-B1L-TP6-SS-01 R808411-09
Aldr in

alpha-BHC
beta-BHC
delta-BHC

0880705 8/25/98 9/22/98
„
1. II M

II

gamma-BHC (Lindane)
Chlordane (tech)
alpha-Chlordane
gamma-Chlordane
4.4'-DDD
4.4'-DDE
4. 4 '-DDT
Dicldrin

Jindosulfan 1
•ndosult'an II
Tindosulfan sulfate
Kndr in
Kndrin aldehvde
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor \ 2 h 2
Aroclor 126X

Sin-manic- TCX

M II II

1. „

II „

„

.1

I.

II

„

I,

II II II

II .1 II

"

,1

II II II

"

„

1. 1.

I,

I.

"

„

I,

II

"

,1

40.0-130

21.0
10.5
18.9
12.6
21.0
21.0
16.8
14.7
21.0
21.0
21.0
42.0
21.0
42.0
21.0
42.0
42.0
21.0
21.0
84.0
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050

Result Uni t s Notes*

Soil L3

ND ug/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NR %~ ' 5

orth Creek Analvtical - Bothell "Refer to end of report for text of notes and definitions.

Joy H Chang. VrojVt Manage. 18939 120th Avenue M.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S W. Nimbus Avenue. Beaverton. OR 97008-7132
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~ NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

1 FAX 420-9210
' FAX 924-9290

' FAX 906-921 ff"^

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Analvte

8-20-98-B1L-TP6-SS-02
Aldrin
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Chlordane (tech)
alpha-Chlordane
gamma-Chiordane
4.4'-DDD
4.4--DDE
4.4'-DDT
Dieldrin
Endosulfan I
Endosulfan 11
Endosulfan sulfate
Endrin
Endrin aldehyde
Heptachlor
Hcptachlor epoxide
Methoxychlor
Toxaphcne
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268

Surrogate: TCX

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Organochlorine Pesticides and PCBs by EPA Method 8081 A and
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits L imi t

B808411-10
0880705 8/25/98 9/22/98 1.00

0.500
0.900
0.600

1.00
1.00

0.800
0.700

1.00
1.00
1.00
2.00
1.00
2.00
1.00
2.00
2.00
1.00
1.00

. " 4.00
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0

40.0-130

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/9813:58

8082

Result Units Notes*

Soil 2
ND ug/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " /-.
ND " (
ND " ^
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

70.8 %

North Creek Analvt ical - Bothell * Refer to end of report for text of notes and defln,

Joy B Chang. PrijecnVlanager 18939 120th Avenue N.E . Suite 101. Bothell. WA 98011-9508
Eas; 11115 Montgomery. Suite B. Spokane, WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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NORTH
CREEK

*£&i ANALYTICAL
k ^^^h^^^^BH
• •̂̂ ••H Environmental Laboratory Services

Tetra Tech. Inc. Project: Bradford Island Landfill
600 University St.: Suite 800 Project Number: 10022-03
Seattle, WA 98 101 Project Manager: Carlotta Cellucci

Organochlorine Pesticides and PCBs by EPA Method
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-20-98-B1L-TP5-SS-01 RSOSdM-"

Aldrin 0880705 8/25/98 9/22/98
alpha-BHC

beta-BHC
delta-BHC
gamma-BHC (Lindane)
Chlordane (tech)
alpha-Chlordane
gamma-Chlordane
4.4'-DDD
4.4'-DDE
4.4'-DDT
Dieldr in
£ndosulfan 1
Indosulfan 11 "
Endosulfan sulfate
Hndrin " " "
Endrin aldehyde
Heptachlor
Heptachlor epoxide " " "
Methoxychlor
Toxaphene " "
A r o c l o r l O I 6
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268

^nrrogtiu-: 7'C.V " " " -100-130

BOTHELL
SPOKANE

PORTLAMD

8081 A and

Reporting
Limit

21.0
10.5
18.9
12.6
21.0
21.0
16.8
14.7
21.0
21.0
21.0
42.0
21.0
42.0
21.0
42.0
42.0
21.0
21.0
84.0
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503)906-9200 • FAX 906-9210

Sampled: 8/ 1 7/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

8082

Result Units Notes*

Soil 2,3
ND ug/kg dry
ND
ND
ND . "
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

~ M R % ~ ' - - . • • -

forth Creek Analytical - Bothcl * Refer to end of report for text of notes and definitions.

Joy B Chang. Piojet.1 Manager 18939 i?0;n Avenue N E . Suite 101. Bothell. WA 98011-9508
Ess: ' i 115 Montuome;;. Suite B. Spokane. WA 99206-4776

9-!(bSW Nimbus Avenue Beaverton. OR 97008-7132
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Tctra Tech, Inc.
600 University St..
Seattle. WA 98 101

Analyte

ANALYTICAL
Environmental Laboratory Services

Project: Bradford Island Landfill
Suite 800 Project Number: 10022-03

Project Manaeer: Carlotta Cellucci

Organochlorine Pesticides and PCBs by EPA Method
North Creek Analytical - Bothell

Batch Date Date Surrogate
Number Prepared Analyzed Limits

BOTHELL
SPOKANE

PORTLAND

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-929(X_
• (503) 906-9200 • FAX 906-921|

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/9813:58

8081 A and 8082

Reporting
Limit

8-20-98-BIL-TP8-SS-01 B808411-12
Aldrin
alpha-BHC
beta-BKC
delta-BHC

0880705 8/25/98 9/22/98
" " M

it ir n

II M

gamma-BHC (Lindane)
Chlordane (tech)
alpha-Chlordane
gamma-Chlordane
4.4'-DDD
4.4--DDE
4.4'-DDT
Dieldrin
Endosulfan 1
Endosulfan I I
Endosulfan sull'ate
Endr in
Endrin aldehyde
lleptachlor
Heptachlorepoxide
Methoxychlor
Toxaphene
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 126S
Surname: T(. \

11 ,i M

" " "

ii ,i i,

"

.,

.1 „

"

,.

"

..

"

,,

.1 I.

11 n

II

,.

..

..

M

„

»

.,

.,

M

„

400-130

1.00
0.500
0.900
0.600

1.00
1.00

0.800
0.700

1.00
1 .00
1.00
2.00
1.00
2.00
1. 00
2.00
2.00
1.00
1.00
4.00
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0

Result Units Notes*

Soil 2
ND ug/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " / — -x
ND " {^.
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

82.2 %

North Creek A i u i h t i c u l - Bothell *Refer to end of report for text of notes and defmh

Joy B Chape. I'rqjcci 1S939 120th Avenue N.E. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S.W. Nimrjus Avenue. Beaverton. OR 97008-7132
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•A CREEK

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200 • FAX 420-9210

SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 906-9200 • FAX 906-9210

Tetra Tech. Inc.
600 University St., Suite 800
Seattle. WA 98101

Analyte

8-20-98-BIL-TP7-SS-OI
Aldrin
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Chlordane (tech)
alpha-Chlordane
gamma-Chlordane
4.4--DDD
4.4'-DDE
4.4'-DDT
Dieldrin
Endosulfan I
Bndosulfan II
Endosulfan sulfate
Endr in
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Methoxychlor
To.xaphcne
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268
Surrogate: T('\

Project: Bradford Island Landfil l
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Organochlorine Pesticides and PCBs by EPA Method 8081 A and
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B808411-13
0880705 8/25/98 9/22/98 51.0

25.5
45.9
30.6
51.0
51.0
40.8
35.7
51.0
51.0
51.0
102

51.0
102

51.0
102
102

51.0
51.0
204

2550
2550
2550
2550
2550
2550
2550
2550
2550
2550

4fl.n-130

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

8082

Result Uni t s Notes*

Soil 2^
ND ug/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

85.1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
NR % 5

nh Creek Analvtical - Bothell *Refer to end of report for text of notes and definitions.

Joy B Chrnii;. Project Manager

1 / '•.) U
18939 120ih Avenue N.E.. Suite 101. Bothell. WA 98011-9508
Easi 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W Nimbus Avenue. Beaverton, OR 97008-7132

Paee27of99



« NORTH

•jbili ANALYTICAL
^^•hME^^^^H
••IH^^B Environmental Laboratory Services

Tetra Tech, Inc. Project: Bradford Island Landfill
600 University St., Suite 800 Project Number: 10022-03
Seattle, WA 98101 Project Manager: Carlona Cellucci

Organochlorine Pesticides and PCBs by EPA Method
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-20-98-BIL-TP9-SS-01 B808411-14
Aldrin 0880705 8/25/98 9/22/98
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane) " " "
Chlordane (tech)
alpha-Chlordane
gamma-Chlordane
4.4'-DDD
4. 4 '-DDE
4.4 '-DDT
Dieldrin
Endosulfan I
Endosulfan II " " "
Endosulfan sulfate
Endrin
Endrin aldehyde " " "
Heptachlor " " "
Heptachlor epoxide " " "
Methoxychlor
Toxaphene
Aroclor 101 6
Aroclor 1221 " " "
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor I26S
Surrogate- 7T.Y " " " -10.0-130

BOTHELL
SPOKANE

PORTLAND

8081 A and

Reporting
Limit

21.0
10.5
18.9
12.6
21.0
21.0
16.8
14.7
21.0
21.0
21.0
42.0
21.0
42.0
21.0
42.0
42.0
21.0
21.0
84.0
1050
1050
1050
1050
1050
1050
1050
1050
1050
1050

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290^
• (503)906-9200 • FAX906-921(f

Sampled: 8/ 1 7/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

8082

Result Uni ts Notes*

Soil L3
ND ug/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " s—-^
ND » (
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
<Vfl % 5

North Creek Analvtical - Bothell *Refer to end of report for text of notes and dejilt

Jov B Chany' PrulecrVlanalier 18939 120IH Avenue N.E.. Suite 101. Bothell. WA 98011-9508
Eas! 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton, OR 97008-7132
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aflk^Jl J A Kl A 1 ̂ /TI^•V A I BOTHELL " (425)420-9200 • FAX 420-9210
gpwP** MIMALY 1 IOML SPOKANE • (509)924-9200 • FAX 924-9290

k ••• Environmental Labomtory Services PORTLAND • (503) 906-9200 • FAX 906-921 0

Tetra Tech. Inc.
600 University Si.. Suite 800
Seattle. WA98101

Analyte

8-17-98-B1L-SB1-SS-OI
2.4-D
2.4-DB
2.4;5-T
2.4.5-TP(Silvex)
Dalapon
Dicamba
Dichlorprop
Dinoseb
MCPA
MCPP
Surrogate. 2.4-DCA.-I

,8-19-98-BIL-PWl-SS-OI

F?.4-DB
2.4.5-T
2.4.5-TP(Silvc\)
Dalapon
Dicamba
Dichlorprop
Dinoseb
MCPA
MCPP
Surrogate: 2.4-DCAA

8-I9-98-BIL-TP1-SS-01
2.4-D
2.4-DH
2.4.5-T
2 .4 .5 -TI ' (S ike \ )
Dalapon
Dicamha
Dichlorprop
Dinoseb
V1CTA

V1CPP

S'HmJ.uu/f: 2.4-lX'AA

k
• •nh Creek A n a l y l i c a l - Bolhell

.V-x^\/"

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Chlorinated Herbicides by EPA Method 8151A
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B808411-01
0880759 8/26/98 9/2/98 5.00

20.0
20.0
20.0
80.0
5.00
15.0
45.0
750
750

31.0-136

B808411-05
0880759 8/26/98 9/2/98 5.00

20.0
20.0
20.0
80.0
5.00
15.0
45.0
750
750

31.0-136

B808411-06
0880759 8/26/98 9/3/98 5.00

20.0
20.0
20.0
80.0
5.00
15.0
45.0
750
750

3I.O-I36~ ' ~

Sampled: 8/1 7/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/9813:58

Result Uni ts Notes*

Soil
ND ug/kg dry
ND
ND
ND
ND " 6
ND
ND
ND " 3
ND
ND

81.3 %

Soil
ND ug/kg dry
ND
ND
ND
ND " 6
ND
ND
ND " 3
ND
ND

74.1 %

Soil
ND ug/kg dry
ND
ND
ND
ND " 6
ND
ND
ND " 3
ND
ND

"56.2 %

*Refer to end of report for text of notes and definitions.

Jov B Chanii./Vrojbct Manager A

" ' - / J [I

18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S W. Nimbus Avenue. Beaverton. OR 97008-7132
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; ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200

SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210

FAX 924-9290

FAX 906-921^

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle, WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/9S
Received: 8/21/98
Reported: 9/25/9813:58

Chlorinated Herbicides by EPA Method 8151A
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-19-98-BIL-TP2-SS-01 B808411-07
2.4-D 0880759 8/26/98 9/3/98
2.4-DB
2A5-T
2A5-TP(Silvex)
Dalapon " " "
Dicamba
Dichlorprop " " "
Dinoseb
MCPA
MCPP
Surrogate: 2.4-DCAA " " " 31.0-136

8-19-98-B1L-TP4-SS-01 B808411-08
2.4-D 0880759 8/26/98 9/3/98
2.4-DB
2.4.5-T
2.4.5-TP(Silvex)
Dalapon " " "
Dicamba
Dichlorprop
Dinoseb " "
MCPA
MCPP
Surrogate: 2.4-DCAA " " " 31.0-136

8-20-98-BIL-TP6-SS-01 B8084H-09
2.4-D 0880759 8/26/98 .9/3/98
2.4-DB
2.4.5-'!'
2 .4 .5-TP(Si lvex)
Dalapon
Dicamba
Dichlorprop
Dinoseb
MCPA
MCPP
Surrogate. 2.4-DCAA " " " 31.0-136

Reporting
Limit

5.00
20.0
20.0
20.0
80.0
5.00
15.0
45.0
750
750

5.00
20.0
20.0
20.0
80.0
5.00
15.0
45.0
750
750

5.00
20.0
20.0
20.0
80.0
5.00
15.0
10.0
750
750

Result Units Notes*

Soil
ND ug/kg dry
ND
ND
ND
ND " 6
ND
ND
ND " 3
ND
ND

75 .5 %

Soil ^— -x
ND ug/ke drv {
ND " V~"
ND
ND
ND " 6
ND
ND

51.2 " 3
ND
ND

54.2 %

Soil
ND ug/kg dry'
ND
ND
ND
ND " 6
ND
ND
ND
ND
ND

79.0 %

Nonh Creek Analvt ical - Bothell * Refer to end of report for text of notes and defin'

Joy B Chain:. Ptoje 18939 120th Avenue NE .Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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^NORTH

(9N|j|J ANALYTICAL
m ••••• Environmental Laboratory Services

Tetra Tech. Inc. Project: Bradford Island Landfill
600 University St., Suite 800 Project Number: 10022-03
Seattle. WA 98101 Project Manager: Carlotta Cellucci

Chlorinated Herbicides by EPA Method
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-20-98-B1L-TP6-SS-02 B808411-10
2.4-D 0880759 8/26/98 9/3/98
2.4-DB
2.4,5-T
2.475-TP(Silvex)
Dalapon " " "
Dieamba
Dichlorprop
Dinoseb
MCPA
MCPP
Surrogate: 2,4-DCAA " " " 31.0-136

|-20-98-BlL-TP5-SS-01 B808411-11
|.4-D 0880759 8/26/98 9/3/98
2.4-DB
2.4.5-T
2.4.5-TP(Silvex)
Dalapon
Dieamba
Dichlorprop
Dinoseb
MCPA
MCPP
Surrogate: 2.4-DCAA " " " 31.0-136

8-20-98-BIL-TP8-SS-01 B80841I-I2
2.4-D 0X80759 8/26/98 9/3/98
2.4-DB
2.4.5-T
2.4.5-TIMSilvcx)
Dalapon
Dicamb;i
Dichlorprop
Dinoseb
MCPA
MCPP
Surrogate. 2.4-DCAA " " " 31.0-136

|
P'.mh Creek Ana ly t i ca l - Bothell

V~x ^^ /"^

SBP°OKAENLE
PORTLAMD

8151A

Reporting
Limit

5.00
20.0
20.0
20.0
80.0
5.00
15.0
45.0
750
750

5.00
20.0
20.0
20.0
80.0
5.00
15.0
10.0
750
750

5.00
20.0
20.0
20.0
80.0
5.00
15.0
10.0
750
750

• (425H20-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503) 906-9200 • FAX 906-9210

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Result Units Notes*

Soil
ND ug/kg dry
ND
ND
ND
ND " 6
ND
ND
ND " 3
ND
ND

72.5 %

Soil
ND ug/kg dry
ND
ND
ND
ND " 6
ND
ND
ND
ND
ND

55. 4 %

Soil
ND ug/kg dry
ND
ND
ND
ND " 6
ND
ND
ND
ND
ND

58.0 %

* Refer to end of report for text of notes and definitions.

Joy B Chang/Project'lManage^ 13939 I20;h Avenue HE . Suiie 101. Bothell. WA 98011-9508
E.isi i''. 15 Mor.igomery. Suite B Spokane. WA 99206-4776

9-:05 S W Nimuus Avenue. Beaverton. OR 97008-7132
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§£*£; ANALYTICAL
~^~ BMama

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle, WA 98 101

Analyte

8-20-98-BIL-TP7-SS-01
2.4-D
2.4-DB
2.4.5-T
2.4.5-TP(Silvex)
Dalapon
Dicamba
Dichlorprop
Dinoseb
MCPA
MCPP
Surrogate: 2.4-DCAA

8-20-98-BIL-TP9-SS-01
2.4-D
2.4-DB
2.4.5-T
2.4.5-TP(Silvex)
Dalapon
Dicamba
Dichlorprop
Dinoseb
MCPA
MCPP
Surrogate: 2.4-DCAA

tal Laboratory Services

Project: Bradford Island Landfil l
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Chlorinated Herbicides by EPA Method
North Creek Analytical - Bothell

Batch Date Date Surrogate
Number Prepared Analyzed Limits

B808411-13
0880759 8/26/98 9/3/98
..

.1
„

i. .1
M

"
„
„
.,

31.0-136

B808411-14
0880759 8/26/98 9/3/98
•i ii M
,.
,.

„
ii ii

M

"

1.

I.

31.0-136

BOTHELL
SPOKANE

PORTLAND

• (425) 420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290^-
• (503) 906-9200 • FAX 906-921L

Sampled: 8/17/98 10 8/20/98

8151A

Reporting
Limit

5.00
20.0
20.0
20.0
80.0
5.00
15.0
10.0
750
750

5.00
20.0
20.0
20.0
80.0
5.00
15.0
10.0
750
750

Received: 8/21/98
Reported: 9/25/98 13:58

Result Units

Soil
ND ue/ke drv
ND
ND
ND
ND
ND
ND
ND
ND
ND

-I.I %

Soil
ND ug/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND

83. 1 %

Notes*

6

c
6

North Creek Analviical - Bolhell *Refer to end of report for text of notes und defu,

Joy R Chain;. Prt)iect\k-1anacer' 18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
Ens! 11115 Montgomery Suiie B. Spokane. WA 99206-4776

9405 S W Nimbus Avenue. Beaverton. OR 97008-7132
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a* NORTH
" CREEK
i ANALYTICAL

Environmental Laboratory Services

BOTHELL • (425) 420-9200

SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210

FAX 924-9290

FAX 906-9210

Tetra Tech, Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfi l l
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Analyte

8-17-98-B1L-SB1-SS-01
Acetone
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzenc
sec-Butylbenzene
tert-Butylbenzene
Carbon disulf ide
Carbon tetrachloride
Phlorobenzene
Chloroethane
Chloroform
Chloromethanc
2-Chloroioluene
4-Chlorotoluene
Dibromochloromethane
1 .2-Dibromo-3-chloropropane
1.2-Dibromocthane
Dibromomethane
1 .2-Dichlorobenzene
.3-Dichlorobenzene
.4-Dichlorobenzene

Dichlorodinuoromethane
.1-Dichloroethane
.2-Uichloroethane
.l-Dichloroclhenc

cis- 1 .2-Dichloroethene
i runs- 1 .2-Dichlorocthene

.2-l)ichloropropane

.3-Dichloropropanc
2.2-l) ichloropropune

. l -Dichloropropenc
cis- 1 .3-Dichloropropene
trans- 1.3-Dichloropropene

U-

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B808411-OI
0880906 8/31/98 8/31/98 2.00

0.100
0.100
0.100
0.100
0.100
0.100

2.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.100

1.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

Result Uni ts Notes*

Soil
ND mg/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

rurth Creek Analytical - Bothell * Refer to end of report for text of notes ami definitions.

Joy B Chann/.

/

joj^ct ManacYr

0 I)
1S939 120lh Avenue N.E.. Suite 101. Bothell, WA 98011-9508
Eas; 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97003-7132
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,* NORTH
" CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

•FAX 420-9210
• FAX 924-9290

• FAX 906-921

Tetra Tech. Inc.
600 University St., Suite 800
Seattle. WA 98101

Project:

Project Number:
Project Manager:

Bradford Island Landfill
10022-03
CarlottaCellucci

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Analvte

8-17-98-BIL-SB1-SS-01 (continued)
Ethylbenzene
Hexachlorobutadiene
2-Hexanone
Isopropylben/ene
p-lsopropyltoluene
Methylene chloride

4-Melhyl-2-pentanone
Naphthalene
n-Propylbenzene
Styrenc
I . I . I .2-Tetrachloroethane
1 . 1 .2. 2-Tetrachloroethane
Tetrachloroethene
Toluene

1 .2.3-Trichlorobenzene
1 .2.4-Trichlorobenzene
l . l . l -Tr ichloroethane
1.1.2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1 !2.3-Trichloropropane
1 .2.4-Trimethylbenzen.e
1 .3.5-Trimcihylbenzene
Vinyl chloride

m.p-Xylene
o-X\ lenc

SiirrogeilL-: 2-Bromopropene
Surrogate I.2-DCA-d4

Surrogate: Toliiune-dS
Surrogate' -t-KFB

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B808411-01

0880906 8/31/98 8/31/98 0.100
0.100

2.00
0.100
0.100

1.00
2.00

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.200
0.100

70.0- no
70.0-130
70.0-130
70.0-130

Result Uni ts Notes*

Soil
ND ma/kg dry

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " S~^
ND " (_,
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

~"S2.i '%
9-1.0
90.2
92.3

North Creek AnaK lical - Bothell * Refer to end of report for text of notes an

Joy B Chana 18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
Easi 11115 Montgomery. Suite B. Spokane, WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

' FAX 420-9210
1 FAX 924-9290
' FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. W A 981 01

Project: Bradford Island Landf i l l
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Sampled: 8/1 7/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Analvte

8-I9-98-B1L-PW1-SS-OI
Acetone
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzenc
see-Butylbenzene
tert-Butylbenzene
Carbon disulf ide
Carbon tetrachloride
•hlorobenzene
T^hlorocthane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1 .2-Dibromo-3-chloropropanc
1.2-Dibromoethane
Dibromomcthane
1.2-Dichlorobenzene
1 .3-Dichlorobenzene
1 .4-Dichlorobenzene
Dichlorodif luoromethane
1.1-Dichloroethane
1.2-Dichloroethanc
l . l - l ) i c h l o r o e t h e n e
cis- l .2-[ ) ichloroethene
trans- 1.2-Dichlorocthene
1 .2-Dichloropropane
1.3-Diehloropropane
2.2-Diehloropropane
1. l -Dichloropropenc
cis- 1 .3-Dichloropropene
irans- 1 .3-Dichloropropcne

k

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B808411-05
0880906 8/31/98 8/31/98 2.00

0.100
0.100
0.100
0.100
0.100
0.100

2.00
0.100
O.I 00
0.100
0.100
0.100

" . 0.100
0.100
O.I 00
0.500
0.100
0.100
0.100

1. 00
O.I 00
0.100
0.100
0.100
0.100
0.100
0.100
O.I 00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

Result Units Notes*

Soil
ND me/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

onh Creek AnaKdeal - Bothell Refer to end of report for text of notes and definitions.

Jov U Chane/l'rilject Manager 18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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« NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200

SPOKANE • (509) 924-9200
PORTLAND • (503) 906-9200

1 FAX 420-9210
1 FAX 924-9290
1 FAX 906-921|

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-19-98-BIL-PW1-SS-01 (continued) B808411-05
Ethylbenzene 0880906 8/31/98 8/31/98
Hexachlorobutadiene
2-Hexanone " " "
Isopropylbenzene
p-lsopropyltoluene
Melhylene chloride " "
4-Methyl-2-pentanone
Naphthalene " " "
n-Propylbenzene
Styrene " " "

1.1.1.2-Tetrachloroethane " " "
1 . 1 .2.2-Tetrachloroethane
Tetrachloroethene " "
Toluene
1.2.3-Trichlorobenzene
1.2.4-Trichlorobenzene
1 . 1 . 1 -Trichloroethane
1.1.2-Trichloroethane " "
Trichloroethene " " "

Trichlorofluoromethane " " . "
1.2.3-Trichloropropane
1.2.4-Trimethylbenzenc " " "
1 .3.5-Trimethy Ibenzene
Viny l chloride " " "
m.p-Xylcne
o-Xylene

Surrogate: 2-Bromopropene " " " 70.0-130
Surrogate: 1.2-DCA-d-l " " " 70.0-130
Surrogate: Tolnene-dS " " " 70.0-130
Surrogate: 4-BFB " " " 70.0-130

Reporting
Limit

0.100
0.100

2.00
0.100
0.100

1.00
2.00

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.200
0.100

Result Units Notes*

Soil
ND me/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " ŝ .̂
ND " |
ND " ^
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

~8.2 ~"~%
88. 7
91.6
89.5

North Creek Analvtical - Bothell *Refer to end of report for text of notes and defiik

Joy B Chanfe. I'rijetti Manag' 18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane, WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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» NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

' FAX 420-9210
1 FAX 924-9290
' FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800

Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfil l
10022-03
Carlotta Cellucci

Sampled: 8/17/98 lo 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothcll

Analvte

8-19-98-BIL-TP1-SS-01
Acetone
Benzene
Bromobenzene

Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene

tert-Butylbenzene
Carbon disulfide
Carbon letrachloride
• hlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluenc
Dibromochloromcthane
!.2-Dibromo-3-chloropropane
1.2-Dibromoethane
Dibromomethane
1.2-Dichlorobenzene
1 .3-Dichlorobenzene
1 .4-Dichlorobcnzene
Dichlorodinuoromethane
I . l -Dich lo roe thane
1.2-Dichloroethane
l . l - D i c h l o r o e t h e n c
cis- l .2-Dichloroethcne
trans- 1 .2-Dichlorocthcne
1 .2-Dichloropropane
1.3-Dichloropropanc
2. 2-Dichloropropane

I.l-Dichloropropenc
cis- 1 ,3-Dichloropropene
irans- 1 .3-Dichloropropene

fc_

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B808411-06

0880906 8/31/98 8/31/98 2.00
0.100
0.100
0.100
0.100
0.100
0.100

2.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.100

1.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

Result Units Notes*

Soil
ND me/kg dry

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

forth Creek Analytical - Bothell * Refer lo end of report for text of notes and definitions.

Joy B Chanu. project MSfeaeer

^J
18939 i20;n Avenue N E . Smie 101. Bothell. WA 98011-9508
Eas; i; u 5 Monigome,-,-. Suite B. Spokane. WA 99206-4776

9-i05 S W. Nimbus Avenue. Beavenon. OR 97008-7132
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-NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-929()_

' FAX 906-9211

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-19-98-BIL-TP1-SS-01 (continued) B808411-06
Ethylbenzene 0880906 8/31/98 8/31/98
Hexachlorobutadiene "
2-Hexanone
Isopropylbenzene " " "
p-lsopropyltoluene " " "
Methylene chloride
4-Methyl-2-pentanone " "
Naphthalene " "
n-Propylbenzene "
Styrcne

1 . 1 . 1 .2-Tetrachloroethane
1.1.2.2-Tetrachloroethane " "
Tetrachloroethene " " "
Toluene " " "

.2.3-Trichlorobenzene " " "

.2.4-Trichlorobcnzene

.I . l -Tr ichloroethane

. 1.2-Trichloroethane " " "
Vichloroelhcne "

Trichlorofluoromethane " "
1.2.3-Trichloropropane "
1 .2.4-Trimethylbenzene
1.3.5-Trimethylbcnzene "
V i n v l chloride " " "
m.p-Xylene " "
o-\ylenc

.S'/i/ro.enfi' • 2-Kromopropene " " " 70.0-130
Surrogate: 1.2-DCA-d4 " " " '00-130
Surrogate' Tolnene-d8 " " " 70.0-130
Surri>i>tiic: 4-KFH " " " 700-130

Reporting
Limit

0.100
0.100

2.00
0.100
0.100

1.00
2.00

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.200
0.100

Result Un i t s Notes*

Soil
ND mg/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " /~^.
N D " ( ^
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

62.4 % 7
77.2
71.4
68.2 " 7

North Creek Analviical - Bothell "Refer to end of report for text of notes and deft,

Joy 11 Chuiî . ProjectManagei 1S939 120th Avenue NE. . Suite 101. Bothell. WA 98011-9508
Ens; 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S W. Nimbus Avenue. Beaverton. OR 97008-7132
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« NORTH
CREEK

i ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290
FAX 906-9210

Tetra Tech. inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfi l l
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/9S
Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Analyte

8-19-98-BIL-TP2-SS-01
Acetone
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomcthane
2-Butanone
n-Butylbenzene
sec-Butylbenzene
ten-Butylbenzene
Carbon disul f ide
Carbon tetrachloride
Phlorobenzene
Chlorocthane
Chloroform
Chloromcthane
2-Chloroioluene
4-Chlorotoluene
Dibromochloromethanc
1 .2-Dibromo-3-chloropropane
1.2-Dibromoeihane
Dibromomethane
1.2-Dichlorobcnzene
1.3-Dichlorobenzene
1 .4-Dichlorobenzene
Dichlorodif luoromethane
1.1-Dichloroethane
.2-Dichloroelhane
. l-Dichloroeihene

cis- l .2- l ) ichloroelhene
irans- 1 ,2-Dichloroelhene

.2-Dichloropropanc

.3-Dichloropropane
2.2-Dichloropropane
I . l -Dichloropropene
cis- 1 .3-Dichloropropene
trans- 1 .3-Dichloropropene

fc—

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B808411-07
0880906 8/31/98 9/1/98 2.00

0.100
0.100
0.100
0.100
0.100
0.100

2.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.100

1.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

Result Uni ts Notes*

Soil
ND mg/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

'onh Creek Analvi ica l - Bothcl *Refer to end of report for text of notes and definitions.

Joy B Chants Protect Vlanaeer/

\ ] L
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
Eas; 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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•* NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290/—
FAX 906-921(

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA98101

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/9813:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-19-98-BIL-TP2-SS-01 (continued) B808411-07
Ethylbenzene 0880906 8/31/98 9/1/98
Hexachlorobutadiene
2-Hexanone " "
Isopropylbenzene " " "
p-lsopropyltoluene
Methylene chloride " " "
4-Methyl-2-pentanone
Naphthalene "
n-Propylbenzene " "
Styrene " " "
1 . 1 . 1 .2-Tetrachloroethane
1 . 1 .2.2- Tetrachloroethane
Tetrachloroethene " " "
Toluene " "
1 .2.3-Trichlorobenzene
1.2.4-Trichlorobenzene " " "
1.1.1-Trichloroethane
1.1.2-Trichloroethane " "
Trichlorocthene "
Trichlorofiuoromethane " "
1.2.3-Trichloropropane " " "
1.2.4-Trimethylbenzcne
1.3.5-Trimcihylbenzenc " "
V i n y l chloride
m.p-Xylene
o-Xylene
Siirrngate: 2-Rromopropene " " " 70.0-130

Surrotzuir: 1.2-DCA-d-t " " " 70.0-130

Siirro^nie: Ttilnctie-dS " " " 70.0-130

Stii-roimic: 4-Kl-'B " " " 70.0-130

Reporting
Limit

0.100
0.100

2.00
0.100
0.100

1.00
2.00

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.200
0.100

Result Units Notes*

Soil
ND mg/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " /"~^
ND " V_/
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

87.8 '"%
919
91.3
92.6

North Creek Analv t i ta l - Bothell *Refer to end of report for text of notes and defint

Jov B Ch^nsi. frofcct Manager
i 1C} I

18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W Nimbus Avenue. Beaverton. OR 97008-7132
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*» NORTH
4 CREEK

•Jit: j£v 1

gyij ANALYTICAL
A ^ •̂•*^ -̂-̂ ^*
^ ̂ •̂ •••i Environmental Laboratory Services

Tetra Tech: Inc. Project: Bradford Island Landfill
600 University St., Suite 800 Project Number: 10022-03
Seattle. WA 98 101 Project Manager: Carlotta Cellucci

Volatile Organic Compounds by EPA Method
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-19-98-BIL-TP4-SS-01 RSOS411-OS
Acetone 0880906 8/31/98 9/1/98
Benzene
Bromobenzene " " "
Bromochtoromethane " "
Bromodichloromethane " " "
Bromoform " " "
Bromomcthane " " "
2-Butanone " "
n-Butylbenzene " " "
sec-Butylbenzene
tert-Butylbcnzene
Carbon d i su l f ide
Carbon tetrachloridc
•hlorobenzene
Chlorocthane
Chloroform " " "
Chloromelhane " " "
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane

.2-Dibromo-3-chloropropane " " "

.2-Dibromocthane " "
Dibromomcthanc

.2-Dichlorobcnzene
,3-Dichlorobenzene " " "
.4-Dichlorobenzene

DichlorodiDuoromcthane
. 1-Dichloroelhane " "
.2-Dichloroethane
. 1-Dichloroethene

cis-l .2-[)ichloroethene " "
trans- 1.2-Dichloroethene

.2-Didiloropropane

.3-Dichloropropane
2.2-I)id)loropropane

.1-Dichloropropcne
cis- 1 .3-Oiehloropropcne
trans- 1.3-Dichloropropcne

k—

BOTHELL
SPOKANE

PORTLAND

8260B

Reporting
Limit

2.00
0.100
0.100
0.100
0.100
0.100
0.100

2.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.100

1.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503) 906-9200 • FAX 906-9210

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Result Uni ts Notes*

Soil
ND mg/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

forth Creek Analytical - Bothell *Refer to end of report for text of notes and definitions.

Joy B Chana/l'i •lanas; 18939 120th Avenue N.E .Suite 101. Bothell. WA 98011-9508
EasM 1115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beavenon. OR 97008-7132
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- NORTH
:A CREEK
i ANALYTICAL

Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290—.

PORTLAND • (503) 906-9200 • FAX 906-92l(

TetraTech. Inc.
600 University St.r Suite 800
Seattle. WA 98101

Project:

Project Number:
Project Manager:

Bradford Island Landfill
10022-03 »
Carlorta Celtucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-I9-98-BIL-TP4-SS-01 (continued) B808411-08
Ethylbenzene 0880906 8/31/98 9/1/98
Hexachlorobutadiene
2-Hexanone " "
Isopropylbenzene " " "
p-Isopropyltoluene
Methylene chloride " "
4-Methyl-2-pentanone
Naphthalene " " "
n-Propylbenzene
Styrenc " " "
1 . 1 . 1 .2-Tctrachloroethane
1 . 1 .2.2-Tetrachloroethane
Tctrachloroethenc " " "
Toluene
1 .2.3-Trichlorobenzene
1.2.4-Trichlorobenzene " " "
1.1.1-Trichloroethane
1 . 1 .2-Trichloroelhanc
Trichlorocthene
Trichlorofluoromethane
1.2.3-Trichloropropane " " "
1 .2.4-Trimethy Ibenzene
I.3.5-Trimethylbenzene " "
V i n y l chlor ide
m.p-Xylenc
o-Xylene
Surrogate: 2-Rromopropene " " " 70.0-130
Surrogate- 1.2-DCA-d-t " " " 70.0-130
Surrogate: To/iiene-cIS " " " 70.0-130
Surrogate: 4-lir'R " " " 70.0-130

Reporting
Limit

0.100
0.100

2.00
0.100
0.100

1.00
2.00

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.200
0.100

Result Uni t s Notes*

Soil
ND mg/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " / — \
ND - l^.
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

87. 1 %

97.1

92.9
90.0

North Creek AnuKtical - Bothell * Refer to end of report for text of notes and defin

Jov B Chan/. I'nijcu Iv^anaeer," 13939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S W Nimbus Avenue. Beaverton. OR 97008-7132

Page 42 of 99



NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290
FAX 906-9210

Tetra Tech. Inc.
600 University St.: Suite 800
Seattle. WA 98 101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/ 1 7/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Analvte

8-20-98-BIL-TP6-SS-01
Acetone
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanonc
n-Butylbenzenc
sec-Butylbenzene
tert-Butylbenzene
Carbon disulfide
Carbon tetrachloride
•hlorobenzene
T."hloroethane
Chloroform
Chloromethane
2-Chlorotolucne
4-Chlorotoluene
Dibromochloromethane
1 .2-Dibromo-3-chloropropanc
1.2-Dibromoethanc
Dibromomethane
1.2-Dichlorohenzene
1 .3-Didilorobenzene
1 .-4-Didilorobenzene
Didilorodinuoromethane
1.1-Dichlorocthane
l .2- l ) idi loroelhanc
1. l -Didi loroelhcne
cis- 1 .2-Dichloroethene
trans- 1.2-Dichloroethene
1.2-Dichloropropane
1.3-Dichloropropane
2.2-Dichloropropane
l . l -Dichloropropene

cis- 1 . 3-Dichloropropene
trans- 1 .3-Dicliloropropene

k

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B808411-09

0880906 8/31/98 9/1/98 2.00
0.100
0.100
0.100
0.100
0.100
0.100

2.00
0.100
0.100
0.100

" 0.100
0.100
0.100
0.100
0.100
0.500
O.I 00
0.100
0.100

1.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

Result Units Notes*

Soil
ND mg/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

lonh Creek AnaK lical - Bolhel Refer to end of report for text of notes and definitions.

Joy B Chan/ l>r!9iecr'\-lana[!ei;/

' / ,< D
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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m NORTH
;&' CREEK

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290
FAX 906-22'

TetraTech. Inc.
600 University St., Suite 800
Seattle. WA 98101

Project:

Project Number:
Project Manager:

Bradford Island Landfill
10022-03

CarlottaCellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-20-98-BIL-TP6-SS-01 (continued! R8084U-09
Ethylbenzene 0880906 8/31/98 9/1/98
Hexachlorobutadiene
2-Hexanone " " "
Isopropylbenzene " " "
p-Isopropyltoluene
Methylcne chloride " " "
4-Methyl-2-pcntanone
Naphtha lene " " "
n-Propylbenzene
Styrene " " "
1.1.1.2-Tetrachloroethane " " "
1 . 1 .2.2-Tetrachloroethane
Tetrachloroethene " " "
Toluene
1.2.3-Trichlorobenzene " " "
1 .2.4-Trichlorobenzcne
l . l . l -Trichloroethane " " "
1.1.2-Trichloroethane " " "
Trichloroethene
Trichlorofluoromethane " " . "
1.2.3-Trichloropropane " " "
1 .2.4-Trimethylbenzene
1 .3.5-Trimethy Ibenzene
Vinyl chloride
m.p-Xylene
o-Xylene
Surrogate: 2-Bromopropene " " " 70.0-130
Surrogate: 1.2-DCA-d-f " " " 70.0-130
Surrogate: Tolnene-dS " " " • '0.0-130
Surrogate -I-RFB " " " 70.0-130

Reporting
Limit

0.100
0.100

2.00
0.100
0.100

1.00
2.00

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.200
0.100

Result Units Notes*

Soil
ND me/kg dry
ND
ND
ND
ND
ND
ND

0.139
ND
ND
ND
ND
ND " /^
ND (
ND " ^''
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

86.1 %
98.2
91.4
90. 7

North Creek Analvtical - Bothell * Refer to end of report for text of notes and defin

Joy B Chang. Rrojdct Manager/ 18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Minibus Avenue. Beaverton. OR 97008-7132
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tNORTH
CREEK

! ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200

SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210

FAX 924-9290

' FAX 906-9210

Tetra Tech. Inc.

600 University St.. Suite 800
Seattle. WA 98101

Project: Bradford Island Landfi l l
Project Number. 10022-03

Project Manager: Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Analvte

8-20-98-BIL-TP6-SS-02
Acetone
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethanc
2-Butanone
n-Butylbcnzene
sec-Butylbenzene
tert-Butylbenzene
Carbon disulfide

trbon tetrachloride
lorobenzene
loroethane

Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1 .2-Dibromo-3-chloropropane
1.2-Dibromoethane

Dibromomethanc
1 .2-Dichlorohenzcne
1.3-Dichlorobenzene
I.J-Dichlorobenzene
Dichlorodifluoromethane
1.1-Dichlorocthane
1.2-Dichloroelhane
I . l -Did i lo roe lhene
cis- l .2-[) ichloroethene
Irans- 1 .2-Dichlorocthene

1.2-Dichloropropane
1 .3-Dichloropropane
2.2-Dichloropropane
1 . 1 -Dichloropropene
cis- 1 .3-I)ichloropropene
trans- 1 .3-I)ich!oropropene

k

Batch Date Date Surrogate Reporting
Number Prepared Analvzed Limits Limit

B808411-10

0880906 8/31/98 9/1/98 2.00
0.100
0.100
0.100
0.100
0.100
0.100

2.00
0.100
0.100
0.100
O.I 00
0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.100

1.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

Result Units Notes*

Soil
ND mg/kg dry

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND "
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

forth Creek Analytical - Bothell Refer to end of report for text of notes and definitions.

Joy B Cha >jectN^vlanager/ 139:59 I20ih Avenue N E . Smie 101. Bothell. WA 98011-9508
Eas: 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.VV. Nimbus Avenue. Beaverton. OR 97008-7132
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m NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

1 FAX 420-9210
1 FAX 924-9290^,
1 FAX 906-9211

Tetra Tech, Inc.
600 University St.. Suite 800

Seattle, WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyie Number Prepared Analyzed Limits

8-20-98-BIL-TP6-SS-02 (continued) B808411-10
Ethylbenzene 0880906 8/31/98 9/1/98
Hexachlorobutadiene " " "
2-Hexanone
Isopropylbenzene " " "
p-Isopropyltoluene " "
Methylene chloride
4-Methyl-2-pentanone " "
Naphthalene
n-Propylbenzene " "
Styrene " "

. 1 . 1 .2-Telrachloroethane
1 . 1 .2.2-Tetrachloroethane
Tcirachloroeihene
Toluene " "
1 .2.3-Trichlorobcnzene
1 .2.4-Trichlorobenzcne
I . l . l -Trichloroethane
1.1.2-Trichloroethane " "
Trichloroethene " " "
Trichlorofluoromethanc " " "
1.2.3-Trichloropropane " " "
1 .2.4-Trimethylbenzene
1.3.5-Trimethylbenzene " " "
V i n y l chloride
m.p-Xylene
o-.\ylene

Surrogate: 2-tiromopropene " " " ' 70.0-130
Surrogate: 1.2-DCA-d4 " " " '0.0-130
Surrogate: Toliiene-dS " " " 70.0-130
Surrogate: -l-lil'B " " " '0.0-130

Reporting
Limit

0.100
0.100

2.00
0.100
0.100

1.00
2.00

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.200
0.100

Result Units Notes*

Soil
ND mg/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " f~ ^.
ND " \^.
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

77. 1 '" %

90. -I

85. 7

S-t. 1

North Creek Aniih l ical - Bothell 'Refer to end of report for text of notes an

Jov B Chanu/l'uluect Manacer \ 1S939 120th Avenue N E . Suite 101. Bothell. WA 98011 -9508
Sas; 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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~ NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200

SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

' FAX 420-9210
1 FAX 924-9290
1 FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/1 7/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Analyte

8-20-98-BIL-TP5-SS-01
Acetone
Benzene
Bromobenzene
Bromochloromethane

Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene

tert-Butylbenzene
Carbon disul f ide
Carbon tetrachloride
•hlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene

Dibromochloromethane
.2-Dibromo-3-chloropropane
.2-Dibroniocthane

Dibromomethane
.2-Dichlorobenzene
.3-Dichlorobenzcne
.4-Dichlorohenzene

Dichlorodifliioromethane
1,1-Dichloroethane
.2-I)ichlorocthane
. l -Dichloroclhene

cis-1.2-I)ichloroethene
tr;ms- 1 .2-Oichloroethcne

.2-Dichloropropane

.3-Dichloropropane
2.2-Dichloropropane

.l-Dicli loropropene
cis- 1 .3-Dichloropropene
irans- 1 .3-Dichloropropcne

t_

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B8084H-11
0880906 8/31/98 9/1/98 2.00

0.100
0.100
0.100
0.100
0.100
0.100

2.00
0.100
0.100
0.100
0.100
0.100
O.I 00
0.100
0.100
0.500
0.100
0.100
0.100

1.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

Result Units Notes*

Soil
ND me/kg dry
ND
ND
ND
ND
ND
ND
ND

0.422
0.142

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " '
ND
ND
ND
ND
ND
ND

0.112
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

inh Creek Anahlical - Bothel "Refer to end of report for text of notes and definitions.

Joy B 18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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fe NORTH
CREEK

Hii^ ANALYTICAL
•î t̂oC^^MBH
^^^^^^H Environmental Laboratory Services

Tetra Tech. Inc. Project: Bradford Island Landfill
600 University St.. Suite 800 Project Number: 10022-03
Seattle, WA 981 01 Project Manager: Carlotta Cellucci

Volatile Organic Compounds by EPA Method
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-20-98-BIL-TP5-SS-01 (continued) B808411-11
Ethylbenzene 0880906 8/31/98 9/1/98
Hexachlorobutadiene
2-Hexanone
Isopropylbenzene " " "
p-Isopropyltoluene " " "
Methylene chloride

4-Methyl-2-pentanone " " "
Naphtha lene
n-Propylbenzene " " "
Styrene
1 . 1 . 1 . 2-Tetrachloroethane
1 . 1 .2. 2-Tetrachloroethane
Tetrachloroethene
Toluene

1.2.3-Trichlorobenzene " "
1 .2.4-Trichlorobenzenc
1 . 1 . 1 -Trichloroethane
1.1.2-Trichlorocthane
Trichloroethcne

Trichlorofluoromethane " "
1 .2.3-Trichloropropane
1 ,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vin\ 1 chloride
m,p-Xylene
o-\ylene

Surrogate: 2-Hromopropene " " " 70.0-130
Surrogate: l.2-DC.-l-d-l " " " 70.0-130
Surrogate Toluene- JS " " " '0.0-130
Surrogate. 4-RFH " " " 70.0-130

BOTHELL
SPOKANE

PORTLAND

• (425) 420-9200 • FAX
• (509) 924-9200 • FAX
• (503) 906-9200 • FAX

420-9210
924-9290—
906-92/

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58 '•

8260B

Reporting
Limit

0.100
0.100

2.00
0.100
0.100

1.00
2.00

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.200
0.100

Result Units

Soil

Notes*

0.228 ma/kg dry
ND
ND
ND

0.314
ND
ND'

0.333
0.172

ND
ND
ND
ND
1.36
ND
ND
ND
ND
ND
ND
ND
1.46

0.570
ND

0.631
0.269

75. 7~ ~% ""
91.8
85.2
S3.6

.

North Creek Analvi ical - Bothell "Refer to end of report for text of notes <

Joy B Chang. Itrojeft Vlarttmerr I ' . ) / Yj
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
Ens; 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9JQ5 S W Nimbus Avenue. Beaverton. OR 97008-7132
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* NORTH
" CREEK
(ANALYTICAL

Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290
FAX 906-9210

Tetra Tech. Inc.
600 University' St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03

CarlottaCellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Analyte

8-20-98-BIL-TP8-SS-OI
Acetone
Benzene
Bromobenzenc
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomcthane
2-Butanone
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon disulf ide
Carbon leirachloridc
I'hlorobcnzene
Oloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-C'hlorotoluene
Dibromochloromethane
.2-Dibromo-3-chloropropane
.2-Dibromoethane

Dibromomethane
.2-Diehlorobcnzene
.j-Dichloroben/.ene
.4-Dichlorobenzcne

Didilorodilluoromethane
. l -Dich loroe thane
.2-Diehloroeihane
. l -Dich lo roe ihcne

ei>- 1 .2-Didiloroethene
trans- 1.2-Diehloroethene

.2-l) ichlompropane

.3-Dichloropropane
2.2-Diehloropropane

. l -Dichloropropene
cis-1.3-l) ichloropropene
trans- 1 .3-Dichloropropene

k

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limi t

B8084I1-12
0880906 8/31/98 9/1/98 2.00

0.100
0.100
0.100
0.100
0.100
0.100

2.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.100

1.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

Result Units Notes*

Soil
ND mg/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

>nh Crock Analvtical - Bolhell *Refer w end of report for text of notes and definitions.

J>\

Jov B Cha tyvlana$er

0
18939 120th Avenue M.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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& NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200

SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210

FAX 924-929()

FAX 906-9211

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Analvte

8-20-98-B1L-TP8-SS-01 (continued)
Ethylbenzene
Hexachlorobutadiene
2-Hexanone
Isopropylbenzene
p-Isopropyltoluene
Methylene chloride
4-Methyl-2-pentanone
Naphthalene
n-Propylbenzene
Styrene
1.1.1 .2-Tetrachloroethane
1 . 1 .2. 2-Tetrachloroethane
Tetrachloroethene
Toluene
1 .2.3-Trichlorobenzene
1 .2.4-Trichlorobenzene
1 . 1 . 1 -Trichloroethanc
. 1 .2-Trichloroethane

Trichlorocthene
Trichlorofluoromethane

.2.3-Trichloropropane

. 2. 4-Trimethy Ibenzene

.3.5-Trimethy Ibenzene
Viny l chloride
m.p-Xylene
o-Xylene
Surrogate. 2-Rromopropene
Surrogate: l.2-DC.-l-d4
Surrogate: Tolue>ie-d8
Surrogate: 4-ttFR

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Volatile Organic Compounds by EPA Method
North Creek Analytical - Bothell

Batch Date Date Surrogate
Number Prepared Analyzed Limits

B808411-12
0880906 8/31/98 9/1/98
.1 .1 n
..
M ,. ,.

" " ••
M „ „

M ., „

" " "

M

M II II

.1 1,

II 1,

I,

I.

"

„

"

I.

I.

I. - M „

I.

I.

I.

II II .,

700-130
70.0-130
700-130
70.0-130

8260 B

Reporting
Limit

0.100
0.100

2.00
0.100
0.100

1.00
2.00

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.200
0.100

Sampled:
Received:
Reported:

Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1.34
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

84. 8~ '~
95.7
92.6
90.9

8/1 7/98 to 8/20/98
8/21/98
9/25/98 13:58

Units Notes*

Soil
mg/kg dry
"
"
11

11

11

11

"
11

11

11

11

: C
"
"
"
••
"
-
"
"
"
"
"
%
"
"
••

Nonh Creek Analytical - Bothell * Refer to end of report for text of notes an

Joy B Chang.' 18939 120th Avenue N.E.. Suite 101. Bothell, WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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i NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

' FAX 420-9210
' FAX 924-9290
' FAX 906-9210

TetraTech. Inc.
600 University St., Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfil l
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Analvte

8-20-98-BIL-TP7-SS-01
Acetone
Benzene
Bromobenzcne
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzenc
tert-Butylbenzene
Carbon disulf ide

trbon tetrachloride
lorobenzene
loroethane

Chloroform
Chloromelhane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1 .2-Dibromo-3-chloropropane
1.2-Dibromoethane
Dibromomcthane
1 .2-Dichlorobenzene
1 .3-Dichlorobenzene
1 .4-Dichlorobenzene
Dichlorodil luoromethane
l . l -Dich loroe thane
1.2-Dichloroethane
1. l -D ich lo roLMhenc
ds- 1 .2-l) ichloroelhene
trans- 1 .2-Didiloroethent:
1.2-Dichloropropane
.3-Dichloropropane

2.2-Dichloropropane
l . l -Dichloropropene
cis- 1 .3-Dichloropropene
trans- 1.3-Dichloropropene

^—

Batch Date Date Surrogate Reporting
Number Prepared Analvzed Limits Limit

B808411-13
0880906 8/31/98 9/1/98 - 2.00

0.100
0.100
0.100
0.100
0.100
0.100

2.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.100

1.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

Result Units Notes*

Soil
ND ma/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

'>nh Creek AnaK lical - Bothel * Refer to end of report for text of notes and definitions.

Joy B Chamf. Pr&jecTManagel) 13939 i20iii Avenue NE . Smie 101. Boinell. WA 98011-9508
Eas; in i5 Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S W Nimbus Avenue. Beaverton. OR 97008-7132

Page 51 of 99



a NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210

. SPOKANE • (509) 924-9200 • FAX 924-929CL-,.
PORTLAND • (503) 906-9200 • FAX 906-92/

TetraTech, Inc.
600 University St., Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manaeer:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Analyte

8-20-98-BIL-TP7-SS-01 (continued)
Ethylbenzene
Hexachlorobutadiene
2-Hexanone
Isopropylbenzene
p-Isopropyltoluene
Methylene chloride
4-Methyl-2-pentanone
Naphthalene
n-Propylbenzene
Styrene
1.1.1 . 2-Tetrachloroethane
1 . 1 .2. 2-Tetrachloroethane
Tetrachloroethene
Toluene
1 .2.3-Trichlorobenzcne
1 .2.4-Trichlorobenzene
I . l . l -Tr ichloroethane
1 . 1 .2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1 .2.3-Trichloropropane
1 .2.4-Trimcthylbenzene
1 .3.5-Trimethy Ibenzene
V i n y l chloride
m.p-Xylene
o-Xylene
Surrogate 2-Kromopropene
Surrogate. 1.2-DCA-d4
Surrogate Tolitene-dS
Surrogate: 4-Hh'K

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B808411-13
0880906 8/31/98 9/1/98 0.100

0.100
2.00

0.100
0.100

1.00
2.00

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.200
0.100

70.0-UO
700-130
70.0-130
-00-130

Result Units Notes*

Soil
ND mg/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2.12 " >— ,.
ND $ .
ND " ^~"
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

89.4' %
96.8
95.4
93.5

North Creek A n a l y t i c a l - Bolhell * Refer to end of report for text of notes an

Joy B Chang/l'roiyct Ahjmig 13939 120th Avenue N E . Suite 101 Bothell, WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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- NORTH

! ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 906-9200 • FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seanle, WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Analvte

8-20-98-BIL-TP9-SS-01
Acetone
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzcne
ten-Butylbenzene
Carbon d isu l f ide
£.'arbon tctrachloride
I'hlorobenzcnc
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1 .2-Dibromo-3-chloropropane
1.2-Dibromoelhanc
Dibromomethane
1 .2-Dichlorobenzene
1.3-Dichlorobenzene
1 .4-Dichlorobenzene
Dichlorodifluoromethane
I . l - D i c h l o r o e t h a n e
1.2-Dichloroethane
I . l -Did i lo roe lhcne
cis- 1 .2-Dichloroclhcne
trans- 1 .2-Dichloroethene
1 .2-Dichloropropane.
1.3-|)ichloropropane
2.2-Dichloropropane
l . l -Di th loropropcnc
cis- 1 .3-Dichloropropcne
t rans - I . j -Dich loropropene

k

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limi t

B808411-14

0880906 8/31/98 9/1/98 2.00
0.100
0.100
0.100
0.100
0.100
0.100

2.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.100

1.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

Result Units Notes*

Soil
ND me/kg dry

ND
ND
ND
ND
ND
ND
ND

0.146
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

r.orth Creek AnalMical - Bothell Refer to end of report for texi of notes and definitions.

Joy B Chan/. I'rijecfVManagA

•J

18939 120th Avenue ME .Suite 101. Bothell. WA 98011-9508
East 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S.W. Nimbus Avenue. Beavenon. OR 97008-7132
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- NORTH

a&LjJi j A KI A I 'vr I r* A I BOTHELL • (425) 420-9200 • FAX 420-9210
vEjKA /\IMA\i-T 1 IOML. SPOKANE • (509)924-9200 • FAX 924-9290^
mmf^^ Environmental Laboratory Services PORTLAND • (503) 906-9200 • FAX 906-921^

Tetra Tech. Inc.

600 University St.7 Suite 800
Seattle. W A 98 101

Analvte

8-20-98-BIL-TP9-SS-01 (continued)
Ethylbenzene
Hexachlorobutadiene
2-Hexanone
Isopropylbenzene
p-Isopropyltoluene
Methylene chloride
4-Me(hyl-2-pentanone
Naphtha lene
n-Propylbenzene
Styrene

.1.1 .2-Tetrachloroethane
1 . 1 .2.2-Tctrachloroethane
1 etrachloroethene
Toluene
1 .2.3-Trichlorobenzene
1 .2.4- Trichlorobenzene
1.1.1-Trichloroethane
1 . 1 .2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1 .2.3-Trichloropropane
1 ,2.4-Trimethylbenzene
1,3.5-Tri methyl benzene
Vinyl chloride
iii.p-Xylcne
o-Xvleiic

Surrogate 2-Rromopropene
Surrogate. l.2-IX'.-l-d4
Surrogate Toluene-dS
Surrogate- -4-lil-H

Project: Bradford Island Landfil l
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B808411-14
0880906 8/31/98 9/1/98 0.100

0.100
2.00

0.100
0.100

" " 1 .00
2.00

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.200
0.100

700-130
'00-130
'0.0-130
-0.0-130

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/9813:58

Result Units Notes*

Soil
ND mg/kg dry
ND
ND
ND
ND
ND
ND

0.135
ND
ND
ND
ND
ND . " /"~^
1.12 " l^
ND
ND
ND
ND
ND
ND
ND

0.448
0.189

ND
ND
ND

79.6 %~
928
89.S
87.2

North Creek AnalMica l - Bolhell *Refer to end of report for text of notes an

Joy L) ChanuC l'n\iott\Vlana£cr

( 0 D
1S939 120th Avenue N.E . Suite 101. Bothell. WA 98011-9508
Easi 11115 Montgomery. Suite B Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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-NORTH
•A CREEK
! ANALYTICAL

Environmental Laboratory Services

(425) 420-9200

(509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210

FAX 924-9290

FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Analyte

8-I7-98-BIL-SB1-SS-01

Acenaphthene

Acenaphthylene

Aniline

Anthracene

Benzoic Acid

Benzo (a) anthracene

Benzo (b) fluoranthene

Benzo (k) fluoranthene

Benzo (ghi) perylene

Benzo (a) pyrenc

Benzyl alcohol

Bis(2-chloroetho\y (methane

Bis(2-chloroethyl (ether

"is(2-chloroisopropyl (ether

Bis(2-ethylhe.\yl)phlhalate

4-Bromophenyl phenyl ether

Butyl benzyl phthalate

Carbazole

4-Chlproaniline

2-Chloronaphthalene

4-Chloro-3 -methyl phenol

2-Chlorophenol

4-Chlorophenyl phenyl ether

Chrysene

Dibenz (a.h) anthracene

Dihenzol'uran

[)i-ii-but\ 1 phthalate

.-i-Dichlorohcnzcne

1.4-Dichlorobcnzene

.2-Dichlorohen/ene

>..V-|)idilorohen/idine

2.4-Didilnrophenol

)icih> 1 phihalate

2.4-Dimetliylphenol

)imelh> 1 phthalate

4.6-Dimlro-2-metli\ 1 phenol

2.4-I)iiiitrophenol

2.4-Diniirotolucne

I—

Batch Date Date Surrogate Reporting

Number Prepared Analyzed Limits Limit

B808411-01

0880681 8/25/98 8/27/98 0.100

0.100

0.100

" . " " 0.100

0.500

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100

0.100
0.500
0.100
0.100
0.500
0.100
0.100
0.100
0.100

" 0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.100

5.00
0.100
0.100
0.100
0.100
0.500
0.500
O.I 00

Result Units Notes*

Soil
ND me/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

F.orth Creek Ana lv t i c a l - Bothel l *Refer to end of report for text of notes and definitions.

Jos- B ChangyTrojeet/ivlanagei,,

U J

18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane, WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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- NORTH
s»" CREEK

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290_

PORTLAND • (503) 906-9200 • FAX 906-92/

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle, W A 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98

Received. 8/21/98
Reported: 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Analvte.

8-17-98-BIL-SB1-SS-01 (continued)
2.6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene

Hexachlorobenzene
Hcxachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1.2.3-cd) pyrene
Isophorone

2-Methylnaphthalcne
2-Melhylphenol
3 & 4-Methylphenol
Naphthalene
2-Nitroaniline
3-N'itroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol

N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

1 .2.4-Trichlorobenzene
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol
Surrogate: 2-FP
Surrogate: PliL>nol-d6
Surrogate: 2.4.6-TBP

Surrogate: \'itroben:ene-d5
Surrogate: 2-FBP
Surrogate: p- Terphenvl-dl 4

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limi t

B808411-OI

0880681 8/25/98 8/27/98 0.100
0.500
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.500
0.500
0.100
0.100

• " 0.500
0.200
0.100
0.500
0.100
0.100
0.100
0.100
0.500
0.100

19.0-147
440-128
10.0-137

330-108
51.0-124
480-149

Result Units Notes*

s_oii
ND mg/kg dry

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " /~^
ND " \̂ ,-
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

71.3 %
646
96.4
76.4
93.3
114

North Creek Analyt ical - Bothell * Refer to end ofreponfor text of notes and definh

Jov B Chant. .Manahtr 18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane, WA 99206-4776

9405 S W. Nimbus Avenue. Beaverton. OR 97008-7132
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- NORTH
CREEK

|Pg|j AN ALYTI CAL
B •••̂ •B Environmental Laboratory Services

Tetra Tech. Inc. Project: Bradford Island Landfill
600 University St., Suite 800 Project Number: 10022-03
Seattle, WA 98101 Project Manager: Carlotta Cellucci

BOTHELL
SPOKANE

PORTLAND

• (425)420-9200 - F A X 420-9210
• (509) 924-9200 • FAX 924-9290
• (503)906-9200 • FAX 906-9210

Sampled: 8/ 1 7/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Batch Dale Date Surrogate
Analyte Number Prepared Analyzed Limits

8- 1 9-98-BI L-PVV 1 -SS-0 1 B8084 1 1 -OS

Acenaphthene 0880681 8/25/98 8/27/98
Acenaphthylene " " "
A n i l i n e
Anthracene "
Benzoic Acid "
Benzo (a) anthracene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (ghi ) perylene "
Benzo (a) pyrene
Benzyl alcohol
Bis(2-chloroethoxy)methane " " "

Ps(2-chloroeihynether
s(2-chloroisopropyl)cther

Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phihalate " " "
Carbazole
4-Chloroaniline " " "

2-Chloronaphthalene
4-Chloro-3-methylphenol
2-Chlorophenol
4-Chlorophenyl phenyl ether
Chrysene

Dihenz (a_h ) anthracene
Diben/ofuran
Di -n -bu tv l ph tha la te
.3-Dichlorobcnzene
.-l-Dichlorohenzene
.2-Dichlorobenzene

3.3'-Dichloroben/.idine
2.4-Dichlorophenol
Dieihyl ph tha la te
2. 4-Dimeth\ Iphenol
) imethyl phtha la te

4. 6-Dini t ro-2-methy Iphenol
2 .4-Dini t rophenol
2 .4-Din i t ro to luene

*_

Reporting
Limit

0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.500
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.100

5.00
0.100
0.100
0.100
0.100
0.500
0.500
0.100

Result Uni ts Notes*

Soil
ND nig/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND "
ND
ND
ND

Forth Creek Analytical - Bothell 'Refer to end of report for text of notes and definitions.

Jov B Chans;/ 4iec'i Manager 18939 I20i!i Avenue N.E . Sune 101. Bothell. WA 98011-9508
Eas; 11:15 Montgomery. Suite B. Spokane. WA 99206-4776

9JQ5 S.W Nimbus Avenue. Beaverton. OR 97008-7132
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« NORTH
CREEK

&S& ANALYTICAL £S
••̂ •••H Environmental Laboratory Services PORTLAND

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Analyte

8-19-98-BIL-PWI-SS-01 fcontinuedl

2.6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno ( 1 .2.3-cd) pyrene
Isophorone

2-Methylnaphthalene
2-Mcthylphenol

3 & 4-Mcthylphenol
Naphthalene
2-Ni t roan i l ine
3-Nitroaniline
4-Nilroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophcnol
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
Peniachlorophenol
'henanthrene
'henol
'yrene

.2.4-Trichloroben/.ene
2.4.5- Trichlorophenol
2.4.6-Trichlorophenol
Surrogate' 2-1-T
Surrogate: I'henol-d6
Surrogate: 2.4.6-TBP
Surrogate: \ilrohen:ene-d5
Surrogate: 2-r'HP
Surrogate p- Terphenyl-dl 4

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B808411-05
0880681 8/25/98 8/27/98 0.100

0.500
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.500
0.500
0.100
0.100
0.500
0.200
0.100
0.500
0.100
0.100
0.100
0.100
0.500
0.100

19.0-141' ""
44.0-128
10.0-137
33.0-108
51.0-124
48.0-149

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290^-
• (503) 906-9200 • FAX 906-921?

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Result Uni ts Notes*

Soil
ND mg/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " S~~^-
ND " l^.
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

67. 7 ' %
66.2
126

70. 7
84.8
111.

r\
North Creek Analvi iai l - Bothell *Refer to end of report for text of notes an

Jov B Chang. PrWa\Manager

)\J
1S939 120th Avenue N E.. Suite 101. Bothell. WA 98011-9508
t.is; 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S W. Minibus Avenue Beaverton. OR 97008-7132
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- NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290
FAX 906-9210

Tetra Tech. Inc.

600 University St., Suite 800

Seattle. WA98101

Project:

Project Number:

Project Manager:

Bradford Island Landfill

10022-03

Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Analvte

8-19-98-BIL-TPI-SS-OI

Acenaphthene

Acenaphthylene

Aniline

Anthracene

Benzoic Acid

Benzo (a) anthracene

Benzo (b) fluoranthene

Benzo (k) fluoranthene

Benzo (ghi) perylene

Benzo (a) pyrene

Benzyl alcohol

Bis(2-chloroetho.\y)methane

Bis(2-chloroethyl)ethcr

pis(2-chloroisopropy 1 lether

Bis(2-ethylhe.\yl)phthalate

4-Bromophenyl phenyl ether

Butyl benzyl phthalate

C'arbazole

4-Chloroaniline

2-Chloronaphthalene

4-Chloro-3-methylphenol

2-Chlorophenol

4-Chlorophcnyl phenyl ether

Chrysene

Dibenz (a.h) anthracene

Dibcnzoluran

Di-n-but\ 1 phthalate

.3-Dichloroben/enc

.4-Dichlorohenzene

.2-l)ichlorohcn/.ene

3. V-Oichlorohen/idine

2.4-Dichlorophenol

Dicthyl phllialate

2.4-I)inieth\ Iphenol

iimeitn 1 phthakite

4. 6-Dinitro-2-meth\ Iphenol

2.4-Dinitrophenol

2.4-Diniiroiolucne

I—

Batch Date Date Surrogate Reponing

Number Prepared Analyzed Limits Limit

B808411-06

0880681 8/25/98 8/27/98 0.500

0.500

0.500

0.500

2.50

0.500

0.500

0.500

0.500

0.500

0.500

0.500

0.500

0.500

2.50

0.500

0.500

2.50

0.500

0.500

0.500

0.500

0.500

0.500

0.500

0.500

2.50

0.500

0.500

0.500

25.0

0.500

0.500

0.500

0.500

2.50

2.50

0.500

Result Units Notes*

Soil

ND mg/kg dry'

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

'onh Creek AnaK lical - Bothel *Refer lo end of report for text of notes and definitions.

Joy B Change I'riji/tX

uu
18939 120th Avenue M.E.. Suite 101. Bothell, WA 98011-9508
Eas; 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776
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i NORTH

|fl̂ |j ANALYTICAL
^ •̂••H Environmental Laboratory Services

Tetra Tech. Inc. Project: Bradford Island Landfil l
600 University St.; Suite 800 Project Number: 10022-03
Seattle. WA 98101 Project Manager: Carlotta Cellucci

BOTHELL
SPOKANE

PORTLAND

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-929O-
• (503) 906-9200 • FAX 906-921

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-19-98-BIL-TP1-SS-01 (continued) B808411-06
2.6-Dinitrotoluene 0880681 8/25/98 8/27/98
Di-n-octyl phthalate " " "
Fluoranthene " " "
Fluorene " " "
Hexachlorobenzene
Hexachlorobutadienc " " "
Hexachlorocyclopentadiene " " "
Hexachloroethane
Indeno ( 1.2. 3-cd) pyrene " " "
Isophorone
2-Methylnaphthalene " " "
2-Methylphenol " " "
3 & 4-Methylphenol
Naphthalene
2-Ni t roan i l ine
3-Nitroaniline " "
4-Niiroaniline " " "
Nitrobenzene " " "
2-Nitrophenol
4-Nitrophenol " " "
N-Nitrosodiphenylamine " " "
N-Nitrosodi-n-propylaminc
Pentachlorophenol " "
Phenanthrene
Phenol
Pyrene

.2.4-Trichloroben/ene
2.4.5-Trichlorophenol
2.-4.6-Triehlorophenol
Siirrof-tllc. 2-h'P " " " 19.0-141

Siirrogciie- I'lienol-d6 " " " 440-128

Siirrogine: 2.4.6-TBP " " " 10.0-137

Sitri-oguii'- \itrohcniene-d5 • " " " 33.0-108
Surm^alc: 2-FRP " " " 51.0-124
Surrogate: p-Terplienyl-dl-l " " " 480-149

Reporting
Limit

0.500
2.50

0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

2.50
2.50
2.50

0.500
0.500

2.50
1.00

0.500
2.50

0.500
0.500
0.500
0.500

2.50
0.500

Result Units Notes*

Soil
ND mg/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND- " /"^
ND " V_^
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

62.9 %"
6S.3
137

71.0
93.4
93.1

0
North Creek Ana lv i i cu l - Bothell "Refer to end of report for text of notes and define*,,is.

Joy 18939 120th Avenue NE .Sui te 101. Bothell. WA 98011-9508
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* NORTH
CREEK

g^ ANALYTICAL
P H^^^Hl Environmental Laboratory Services

Tetra Tech. Inc. Project: Bradford Island Landfill
600 University St., Suite 800 Project Number: 10022-03
Seattle. WA 98 101 Project Manager: Carlotta Cellucci

Semivolatile Organic Compounds by EPA

BOTHELL
SPOKANE

PORTLAND

Method 8270C

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503) 906-9200 • FAX 906-9210

Sampled: 8/1 7/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-19-98-BIL-TP2-SS-01 880X411-07
Acenaphthene 0880681 8/25/98 8/27/98
Acenaphthylene " " "
Ani l ine " " "
Anthracene
Benzole Acid " " "
Benzo (a) anthracene " "
Benzo (b) fluoranthene " " "
Benzo (k) fluoranthene
Benzo (ghi) perylene " " "
Benzo (a) pyrene " " "
Benzyl alcohol " " "
Bis(2-chloroetho.\y)methane " " "
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl (ether
Bis(2-e thylhe\yl )phthala te
4-Bromophenvl phenyl ether " " "
Buty l benzyl phthalate " "
Carbazolc
4-Chloroanil ine
2-Chloronaphthalene " " "
4-Chloro-3-methylphenol
2-Chlorophenol
4-Chlorophenyl phenyl ether
Chrysene
3ibenz (a.h) anthracene
i)ibenzofuran
Di-n-butyl ph tha la t e

.3-Dichlorobcn7.ene
1.4-Dichlorobcn/ene
1.2-Diehloroherr/A:rie
> .3 ' - l ) i ch lo rohen / id ine
2.4-Dichlorophenol
Dic thv 1 ph tha ia ie
2.4-Dimethvlphe.nol
d ime thy l ph tha ia ie

4.6-Dini t r i ) -2-meth\ Iphenol
2.4-DinilropliL-iu)l
2 .4-Dini l ro loluei iL 1

I—

Reporting
Limi t

0.500
0.500
0.500
0.500

2.50
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

2.50
0.500
0.500

2.50
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

2.50
0.500
0.500
0.500

25.0
0.500
0.500
0.500
0.500

2.50
2.50

0.500

Result Units Notes*

Soil
ND mg/ke dry
ND
ND
ND
ND
1.72
2.88

0.890
1.40
2.05
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1.79
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

"'orth Creek Anulvtical - Bothell * Refer to end of report for text of notes and definitions.

Joy B C" 18939 120th Avenue N.E .Suite 101. Bothell. WA 98011-9508
Ensi 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9-505 S.W. Nimbus Avenue. Beavenon. OR 97008-7132
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,S NORTH
" CREEK

Hg|J ANALYTICAL
•••••• Environmental Laboratory Services

Tetra Techjnc. Project: Bradford Island Landfill
600 University St.. Suite 800 Project Number: 10022-03

Seattle. WA 98101 Project Manager: Carlotta Cellucci

BOTHELL
SPOKANE

PORTLAND

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290^-
• (503)906-9200 • FAX 906-921 (

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-I9-98-BIL-TP2-SS-01 (continued) B808411-07

2.6-DinitrotoIuene 0880681 8/25/98 8/27/98
Di-n-octyl phthalate " " "
Fluoranthene

Fluorene

Mexachlorobenzene " "
Hexachlorobutadiene
Hexachlorocyclopentadiene " "
Hexachloroethane
Indeno (1,2,3-cd) pyrene
Isophorone " " "

2-Methy (naphthalene
2-Methylphcnol

3 & 4-Methylphenol
Naphthalene
2-Nitroaniline " "
3-Nitroaniline " " "

4-Nitroaniline
Nitrobenzene

2-Nitrophenol " " "
4-Nilrophenol " " "

\'-Nitrosodiphenylamine

N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

.2.4-Trichlorobenzene
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol
Siirrrifnile: 2-1- 1' " " " 19.0-141

\nr/-(>i;(ite I'licno/-d6 " " " 44.0-128

Vitrronuic: 2.4.6-TRP " " " 10.0-137

^itrruguie: \nroheniene-d5 • " " " 33.0-108

Vi,m;.ir<w. 2-l-KP " " " 51.0-124

^urnifniii- />-Terpheml-d/4 " " " 48.0-149

Reporting
Limit

0.500
2.50

0.500
0.500

0.500
0.500
0.500

0.500
0.500
0.500
0.500

0.500
0.500

0.500
2.50
2.50

2.50

0.500
0.500

2.50

1.00

0.500
2.50

0.500
0.500
0.500
0.500

2.50

0.500

Result Units Notes*

Soil
ND mg/kg dry
ND

2.48

ND

ND

ND

ND

ND

1.56

ND

ND

ND

ND " /"~^

ND " \^-

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.709

ND

4.05

ND

ND

ND

62.5 %

646

116

66. 1

89. 1

115

o
North Creek Analytical - Bothell *Refer to end of report for text of notes and deflnn\.-.-J.

Joy li ChaiuL I *mrtciN'l linge
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- NORTH

S£^ ANALYTICAL
1 HBHB̂ B Environmental Laboratory Services

Tetra Tech. Inc. Project: Bradford Island Landfill
600 University St.. Suite 800 Project Number: 10022-03
Seattle, WA 98 1 0 1 Project Manager: Carlotta Cellucci

BOTHELL

SPOKANE

PORTLAND

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503) 906-9200 • FAX 906-9210

Sampled: 8/17/98 10 8/20/98
Received: 8/21/98
Reponed: 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-19-98-BIL-TP4-SS-01 R808411.08
Acenaphthene 0880681 8/25/98 8/27/98
Acenaphthylene " " "
Aniline " " "
Anthracene " " "
Benzoic Acid " " "
Benzo (a) anthracene
Benzo (b) fluoranthene " "
Benzo (k) fluoranthene
Benzo (ehi) perylene " " "
Benzo (a) pyrene
Benzyl alcohol
Bis(2-chloroetho\y)methanc " " "
Bis(2-chloroethyl)ether
pis(2-chloroisopropyl)ether " "
Bis(2-eth\lhcxyl)phthalate
4-Bromophcny| phcnyl ether " " "
Butyl benzyl phthalate
Carbazole
4-Chloroaniline " " "
2-Chloronaphthalene
4-Chloro-3-methylphenoI
2-Chlorophenol " " "
4-Chlorophenyl phenyl ether
Chrysene
')ibenz (a.h) anthracene
i)iben/.ofuran
)i-n-bul\ 1 phlhalate
.3-l)idilorohen/ene
.4-l)ichloroben/ene
.2-Didilomben/-eni:

3.3 -Didilorohenzidine " "
2.4-Didilorophenol
)iethyl phlhalate

2. 4-Dimelh} Iphenol
)imeih\l phihalaie

4. h-Dinitro-2-nieih) Iphenol
2.4-I)iniirophenol
2.4-Dinitrololuene

1

Reporting

Limit

0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.500
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.100

5.00
0.100
0.100
0.100
0.100
0.500
0.500
0.100

Result Units Notes*

Soil
ND mg/kg dry
ND

ND

ND

ND

0.111
0.132

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND " '
ND

ND

ND

ND

0.130
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

F-iorth Creek AnaKlical - Bothel "Refer to end of report for text of notes and definitions.

V,
Joy U Chaapij. iVoftcl
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* NORTH
' CREEK

i^ ANALYTICAL SX£:
§•{̂ •̂•1 Environmental Laboratory Services PORTLAND '

Tetra Tech. Inc.
600 University St.: Suite 800
Seattle. WA 98 101

Analyte

8-19-98-BIL-TP4-SS-01 (continued)
2.6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno ( 1 .2.3-cd) pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroanil inc
Nitrobenzene
2-Nitrophenol
4-Nitrophcno[
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrcne
Phenol
Pyrene
1 .2.4-Trichlorobenzene
2.4.5-Trichlorophenol
2.4.6- Trichlorophcnol
Surrogate: 2-FI'
Surrogate: Phenot-d6
Surrogate: 2.-I.6-TBP
Surrogate: \nrobeniene-d5
Surrogate: 2-FHP
Surrogate • p- Terphenyl-dl 4

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B808411-08
0880681 8/25/98 8/27/98 0.100

0.500
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.500
0.500
0.100
0.100

• " 0.500
0.200
0.100
0.500
0.100
0.100
0.100
0.100
0.500
0.100

19.0-141
44.0-128
10.0-137
3 3. 0-1 08
51.0-124
48.0-149

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290_.
' (503) 906-9200 • FAX 906-92lT

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Result Units Notes*

Soil
ND mg/kg dry
ND

0.164
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " /— ̂
ND " (^.
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.222
ND
ND
ND

76.5 ' ' %
71.8
131

80.8
94.4
115

o
North Creek Analytical - Bothell 'Refer to end of report for text of notes an

Jo> B Chart". W-dject M,ry eer 18939 120th Avenue N.E. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W Nimbus Avenue. Beaverton. OR 97008-7132
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i NORTH

&&i ANALYTICAL
P ••••̂ H Environmental Laboratory Services

Fetra Tech. Inc. Project: Bradford Island Landfill
600 University St.. Suite 800 Project Number: 10022-03

Seattle. WA 98101 Project Manager: Carlotta Cellucci

Semivolatile Organic Compounds by EPA

BOTHELL
SPOKANE

PORTLAND

Method 8270C

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503) 906-9200 • FAX 906-9210

Sampled: 8/1 7/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-20-98-BIL-TP6-SS-01 B8084H-09

Acenaphthene 0880681 8/25/98 9/5/98
Acenaphthylene " " "
Aniline
Anthracene " " "
Benzoic Acid

Benzo (a) anthracene
Benzo (b) fluoranthene "

Benzo (k) fluoranthene "
Benzo (ghi) perylene
Benzo (a) pyrene
Benzyl alcohol

Bis(2-chloroethoxy)methane
Bis(2-chloroelhyl)ether

Bis(2-chloroisopropyl)ether

Bis(2-ethylhexy|)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate

Carbazole
4-Chloroaniline

2-Chloronaphthalene
4-Chloro-3-methylphcnol
2-Chlorophenol
4-Chlorophenyl phenvl ether

Chrysene
Dihenz (a. h) anthracene
Pibcnzofunin

[)i-n-but> 1 phthalate

,3-Dichloroben/ene
.4-Dichloroben/.ene

.2-l)ichloroben/.ene

3.3'-I)ichloroben/idine
2.4-Dichlorophenol

Uieihyl philialale
2.4-Dimethyiphenol

)imethyl plnhalaic

4.6-l)iniiro-2-mclhvlphenol
2.4-I)initrophenol

2.4-Diniiroioluene

fc—

Reporting
Limit

5.00

5.00
5.00

5.00

25.0

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

25.0

5.00

5.00

25.0

5.00

5.00

5.00

5.00

5.00

5.00

5.00

5.00

25.0

5.00

5.00

5.00

250

5.00

5.00

5.00

5.00

25.0

25.0

5.00

Result Units Notes*

Soil
ND me/kg dry

. ND

ND

ND

ND

6.31
7.61

ND

5.79

6.03

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

6.54

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND "

ND

ND

ND

Creek Ami lv l i ca l - Bothell * Refer to end of report for text of notes and definitions.
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mNORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200

SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210

FAX 924-929CL-...

FAX 906-921^

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:

Project Number:
Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-20-98-BlL-TP6-SS-01fcontinued^ B808411-09
2.6-Dinitrotoluene 0880681 8/25/98 9/5/98
Di-n-octyl phthalate
Fluoranthene
Fluorene " "
Hexachlorobenzene
Hexachlorobutadiene "
Hexachlorocyclopentadiene
Hexachloroethanc
Indeno (1,2,3-cd) pyrene
Isophorone " " "
2-Methylnaphthalene
2-Methylphcnol
3 & 4-Methylphenol
Naphthalene
2-Nitroanil ine
3-Nitroaniline
4-Ni t roani l ine
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
'entachlorophenol

Phenanthrene
"henol " "

Pyrene
1.2.4-Trichlorohcnzene
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol
Surrogate. 2-!P " " " 190-141
Surrogate.. I'/ic/inl-iK " " " 44.0-128
Surrogate: 2.4.6-THI' " " " 100-137
Surrogate: \ilrohen:ene-d5 " " " 33.0-108
Surrogate. 2-1 -RP " " " _i/ 0-124
Surrogate: p-Terphenvl-dl4 " " " 48.0-149

Reporting
Limit

5.00
25.0
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
25.0
25.0
25.0
5.00
5.00
25.0
10.0
5.00
25.0
5.00
5.00
5.00
5.00
25.0
5.00

Result Uni ts Notes*

Soil
ND mg/kg dry
ND

10.5
ND
ND
ND
ND
ND

5.19
ND
ND
ND
ND " -̂̂ ..
ND " 1^ .
ND
ND
ND
ND
ND
ND
ND
ND
ND

12.8
ND

15.8
ND
ND
ND

37.9 %
300 " 4
4-. 9
50.0
82. 1
122

North Creek Ami lv i i cu l - Bolhel "Refer to end of report for text of notes an.

Jov B Chaiiit: Project MyniiuerX
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,« NORTH
"CREEK

Jfcjĵ  ANALYTICAL
m •̂ •••H Environmental Laboratory Services

Tetra Tech. Inc. Project: Bradford Island Landfill

600 University St.. Suite 800 Project Number: 10022-03

Seattle, WA 98101 Project Manager: Carlotta Cellucci

Semivolatile Organic Compounds by EPA

BOTHELL

SPOKANE

PORTLAND

Method 8270C

• (425)420-9200 • FAX 420-9210

• (509) 924-9200 • FAX 924-9290

• (503) 906-9200 • FAX 906-9210

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98

Reported: 9/25/9813:58

North Creek Analytical - Bothell

Batch Date Date Surrogate

Analyte Number Prepared Analyzed Limits

8-2<L58-BIL-TP6-SS-02 38084)1-10

Acenaphthene 0880681 8/25/98 8/27/98

Acenaphthylene

Aniline " " "

Anthracene

Bcnzoic Acid

Benzo (a) anthracene "

Benzo (b) fluoranthene

Benzo (k) fluoranthene

Benzo (ghi) perylene

Benzo (a) pyrene

Benzyl alcohol

Bis(2-chloroethoxy)methanc

Pis(2-chloroethyl)cther

is(2-chloroisopropyl)ether

Bis(2-ethylhexyl)phthalate

4-Bromophenyl phenyl ether

Butyl benzyl phthalate

Carbazole

4-Chloroamline " "

2-Chloronaphthalene " " "

4-Chloro-3-methylphenol

2-Chlorophenol

4-Chlorophenyl phenyl ether " "

Chrysene " " "

Dihenz (a.h) anthracene

Dibenzofuran " "

Ui-n-hutyl phthalate

.3-Dichlorohenzene

.4-Dichlorohenzene

.2-Dichlorohenzene

3.3 -Didilorobenzidine " "

2.4-Didilorophenol

Dieihyl phihalate

2.4-Dimcthylphenol

Dimelh\l phlhalatc

4.6-I)initro-2-methylphenol

2.4-Dinilrophenol

2.4-l)initrololuene

I—

Reporting

Limit

0.500

0.500

0.500

0.500

2.50.

0.500

0.500

0.500

0.500

0.500

0.500

0.500

0.500

0.500

2.50

0.500

0.500

2.50

0.500

0.500

0.500

0.500

0.500

0.500

0.500

0.500

2.50

0.500

0.500

0.500

25.0

0.500

0.500

0.500

0.500

2.50

2.50

0.500

Result Units Notes*

Soil

ND me/kg dry

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Forth Creek Analvlical - Bothel *Refer to end of report for text of notes and definitions.

Joy H Chane/TmjcciiiVlanacer /\

\ > J (
\J

1S939 I20ih Avenue N E.. Suile 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane, WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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t NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200

SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

1 FAX 420-9210
1 FAX 924-9290^-.

FAX 906-9211

Tetra Tech, Inc.
600 University St., Suite 800
Seattle. WA 98101

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Analvte

8-20-98-BIL-TP6-SS-02 (continued)
2.6-Dinitrotoluene

Di-n-octyl phthalate
Fluoranthene
Fluorcne
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroeihane
Indeno ( 1.2.3-cd) pyrene
Isophorone
2-Methy (naphthalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
2-Nitroani l ine
3-Ni t roani l ine
4-Ni t roani l ine
Nitrobenzene
2-Nilrophenol
4-Nitrophenol
N-Nit rosodiphenylamine
N-Nitrosodi-n-propylamine
Pentachlorophenol
'hcnanlhrene
'henol
'yrene

1 .2.4- 1 richlorobenzene
2.-4.5-Trichlorophenol
2.-l.6-Trichlorophenol
Siirroizuli' 2-l'f

Siirroguli: Pln.>nol-cl6
Snrro£tHe- 2.4.6-TKP
Siirroyalf. Snrohen:i;ne-d5
Siirroyinc 2- FHP
Siirrofiiilc. />- Terphcn\l-dl4

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B808411-10
0880681 8/25/98 8/27/98. 0.500

2.50
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500

2.50

2.50
2.50

0.500
0.500

2.50

1.00
0.500

2.50
0.500
0.500
0.500
0.500

2.50
0.500

19.0-141
440-128
10.0-137

• " " " 33.0-108
51.0-124
48.0-149

Result Uni ts

Soil
ND me/kg dry
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

74.1 %

685
105

72. 1
97.6

116

Notes*

c

North C'rcek Analviical - Bothell *Refer to end of report for tc.rt of notes and defnih* „.„•;.

Joy B Chanu./Troject Wananer/

\ 1 V J ~
1S939 120th Avenue N.E . Suite 101. Bothell, WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W Nimbus Avenue. Beaverton. OR 97008-7132 .
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,« NORTH
"CREEK

gyy ANALYTICAL
m ̂ •••î H Environmental Laboratory Services

Tetra Tech. Inc. Project: Bradford Island Landfill

600 University St.? Suite 800 Project Number: 10022-03

Seattle. WA 98 101 Project Manager: Carlotta Ccllucci

Semivolatile Organic Compounds by EPA

BOTHELL
SPOKANE

PORTLAND

Method 8270C

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503) 906-9200 • FAX 906-9210

Sampled:

Received:
Reported:

8/1 7/98 to 8/20/98

8/21/98

9/25/98 13:58

North Creek Analytical - Bothell

Batch Date Date Surrogate

Analyte Number Prepared Analyzed Limits

8-20-98-BIL-TP5-SS-01 BSOJUJJ-U
Accnaphthene 0880681 8/25/98 8/27/98
Acenaphthylene

Aniline " " "

Anthracene

Benzoic Acid " "

Benzo (a) anthracene

Bcnzo (b) fluoranthcne

Benzo (k) fluoranthene

Benzo (ghi) perylene
Benzo (a) pyrene

Benzyl alcohol

Bis(2-chloroeiho.xy (methane
Bis(2-chloroethyl)ether

pis(2-chloroisopropyl)ether " " "

Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether

Buiyl benzyl phthalate " " "

Carba/ole " " "

4-Chloroaniline " "

2-Chloronaphthalene "

4-Chloro-3-meihylphenol " "
2-Chlorophenol " " "
4-Chlorophenyl phenyl ether

Chrysene

Dihon/ (a. h) anthracene

Dihenxoturan

l)i-M-bul\l phthalate

. ̂ -Dichlorohcnzenc " " "

.4-Dichlorobcn/ene

.2-niclilurobcnzenc

V3 -Dichlorohen/idine
2.4-l)ichlorophcnol

Diethyl pliihalate
2.4-Dimeths Iphenol

!)imx'ih\ 1 phthalatc

4. 6-l)inilro-2-meth\ Iphcnol

2.4-Dinilrophcnol

2.4-Diniiroiolueni;

i

Reporting

Limit

2.50

2.50

2.50

2.50

12.5

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

12.5
2.50

2.50

12.5

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

12.5

2.50

2.50

2.50

125

2.50

2.50

2.50

2.50

12.5

12.5

2.50

Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Units Notes*

Soil

me/kg dry
11

11

8
11

8

8

8

8

8
11

"

"
11

8

8
8

8
"

"

"
M
11

8

8
11

8
11

"

"

8
11

11

11

11

8
11

"\orili Creek Aruilviical - Bothcl *Refer to end of report for te.\l of notes and definitions.

Joy B CliangyKrolccl ManageIce I ManageA

/ i '^'

18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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% NORTH
CREEK•Jbt< 3» i

|£g|̂  ANALYTICAL
^ •̂••H Environmental Laboratory Services

Tetra Tech. Inc. Project: Bradford Island Landfil l
600 University St.. Suite 800 Project Number: 10022-03
Seattle, WA 98101 Project Manager: Carlotta Cellucci

Semivolatile Organic Compounds by EPA

BOTHELL
SPOKANE

PORTLAND

Method 8270C

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290_,
• (503) 906-9200 • FAX 906-92 /

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-20-98-BIL-TP5-SS-01 (continued) B808411-11
2.6-Dinitrotoluene 0880681 8/25/98 8/27/98
Di-n-octyl phthalate " " "
Fluoranthene " " "
Fluorene
Hexachlorobenzene " " "
Hexachlorobutadiene
Hexachlorocyclopentadicne
Hcxachlorocthane "
Indeno (1.2.3-cd) pyrene
Isophorone " " "
2-Methylnaphthalenc
2-Methylphenol " "
3 & 4-Methylphenol
Naphthalene " " "
2-Nitroani l inc " " "
3-Nitroaniline " " "
4-Nitroani l ine
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phcnanthrenc
'henol
Pyrene
.2.4-Trichlorobenzene

2.4.5-Trichlorophenol
2.4.6-Trichlorophcnol
Surrogate: 2-FP " " " 19.0-141
Surrogate. Plwnol-d6 " " " 44.0-128
Surrogate: 2.4.6-TBP " " " 100-137
Surrogate. Mlrobeniene-d5 " " " 33.0-108
Surrogate: 2-FBP " " " 51.0-124
Surrogate. p-Terplienyl-d!4 " " " 48.0-149

Reporting
Limit

2.50
12.5
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
12.5
12.5
2.50
2.50
12.5
5.00
2.50
!2.5
2.50
2.50
2.50
2.50
12.5
2.50

Result Uni ts Notes*

Soil
ND mg/kg dry
ND " 8
ND " 8
ND
ND " 8
ND
ND
ND
ND " 8
ND
ND
ND
ND " S~^
ND • (_,
ND
ND
ND
ND
ND
ND
ND " 8
ND
ND " 8
ND " 8
ND
ND " 8
ND
ND
ND

61.0 %
74.0
55. 1
70.9
101

94.9

r\
North Creek Analy t ica l - Bothell 'Refer to end of report for text of notes and defim<

Joy B Chani^ ProJeeTTylanag^r 18939 120ih Avenue NE. . Suite 101. Bothell. WA 98011-9508
Easi 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9J05 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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sfc NORTH
" CREEK

H||2̂  ANALYTICAL
m ̂ ^HÎ Hl Environmental Laboratory Services

Tetra Tech. Inc. Project:

600 University St., Suite 800 Project Number:
Seattle, WA 98101 Project Manager:

Semivolatile Organic

BOTHELL
SPOKANE

PORTLAND

Bradford Island Landfill
10022-03

Carlotta Cellucci

Compounds by EPA Method 8270C

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503) 906-9200 • FAX 906-9210

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

North Creek Analytical - Bothell

Batch Date
Analyte Number Prepared

8-20-98-BIL-TP8-SS-01

Acenaphthene 0880681 8/25/98
Acenaphthylene
Aniline

Anthracene "
Benzoic Acid
Benzo (a) anthracene

Bcnzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (ghi) perylene
Benzo (a) pyrene
Benzyl alcohol

Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Pis(2-chloroisopropyl)ether

Bis(2-ethylhexyl)phthalate
4-Brorhophenyl phenyl ether
Butyl benzyl phthalate

Carba/ole
4-Chloroaniline

2-Chloronaphthalenc

4-Chloro-3-methylphenol
2-Chlorophenol " "
4-Chlorophenyl phenyl ether

Chryscne

Dibenz (a.h) anthracene
Dihenzofuran
Di-n-hutyl phthalate

.-i-Dichlorobenzene

,4-Dichlorobeny.ene
.2-Dichloroben/enc

3.V-l)ichlorobenzidine
2.4-Dichlorophenol
Dieihyl phlhalalc

2.4-I)imelh\ Iphciiol
Dimethyl phthalaie

4. 6-Dinitro-2- methyl phenol

2.4-Diniirophcnol
2.4-Dinitroiolucne

|
".iorth Creek Analytical - Bothell

X^^
Joy B Chan^ I'roWcAYIanageA ' 3939 i 20;n Avenue N t

.< | . \ ~/j E:isi i I i 15 MoniaoiDS!
\ J \ ) ;./ 9405 S W. Nunhus A

Date Surrogate Reporting
Analyzed Limits Limit

B808411-12

9/5/98 2.50
2.50

2.50

2.50

12.5

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

12.5

2.50

2.50

12.5

2.50

2.50

2.50

2.50

2.50

2.50

2.50

2.50

12.5

2.50

2.50

2.50

125

2.50

2.50

2.50

2.50

12.5

12.5

2.50

Result Units Notes*

Soil
ND nig/kg dr>

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

* Refer to end of report for text of notes and dejinilions.

..Suite 101 Bothell. WA 98011-9508 Page71of99
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NORTH
CREEK

H^ ANALYTICAL S$%:
••••• Environmental Laboratory Services PORTLAND •

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Analvte

8-20-98-B1L-TP8-SS-01 (continued)
2.6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzcne
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethanc
Indeno ( 1 .2.3-cd) pyrene
Isophorone

2-Methylnaphlhalene
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
2-Nitroani l ine
3-Nit roani l inc
4-Nit roani l ine
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodiphenvlamine
N-Nitrosodi-n-propylamine
Pcntachlorophenol
'henanthrene
'hcnol
'yrene

.2.4-Trichlorobenzcne
2.4.5- Trichlorophenol

2.4.6-Trichlorophenol
Surrogate: 2-r'l'
Surrogate I'lienol-d6
Surrogate: :.4.f,-TKP

Surrogate: Sitrohun:ene-d5
Surrogate. 2-r'KI'
Surrogate: />- Tcrphenvl-dl4

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B808411-I2
0880681 8/25/98 9/5/98 2.50

12.5
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
12.5
12.5
2.50
2.50
12.5
5.00
2.50
12.5
2.50
2.50
2.50
2.50
12.5
2.50

19.0-141"
44.0-128
10.0-137

330-108
51.0-124
48.0-149

(425)420-9200 • FAX 420-9210
(509) 924-9200 • FAX 924-9290^-,
(503)906-9200 • FAX 906-921 {

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

Result Uni ts Notes*

Soil
ND mg/kg dry
ND
ND - .
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " /~^
ND " \^>-
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

66.0 %
52.9
57.1
57.1
80. 1
104

O
North Creek Analvtical - Bolhell "Refer to end of report for text of notes an,

/\ V,.

Joy B Chans/l'roWi Vlaniigtf 15939 !20lh Avenue N E Suite 101. Bothell. WA 98011-9508
E.is; 11115 Montgomery Suite B. Spokane WA 99206-4776

9-405 S W Nimbus Avenue. Beaverton, OR 97008-7132
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N NORTH
,4' CREEK

jBEl ANALYTICAL
m H^̂ H^M Environmental Laboratory Services

Teira Tech. Inc. Project: Bradford Island Landfill

600 University St., Suite 800 Project Number: 10022-03

Seattle, WA 98101 Project Manager: Carlotta Cellucci

BOTHELL
SPOKANE

PORTLAND

• (425)420-9200 " FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503)906-9200 • FAX 906-9210

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98

Reported: 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-20-98-BIL-TP7-SS-01 B80841I-13

Acenaphthene 0880681 8/25/98 8/27/98

Acenaphthylene " "
Aniline "

Anthracene " " "
Benzoic Acid

Benzo (a) anthracene

Benzo (b) fluoranthene " "

Benzo (k) fluoranthene

Benzo (ghi) perylene " "

Benzo (a) pyrene
Benzyl alcohol

Bis(2-chloroetho\y)methane " " "

»is(2-chloroethyl)ether

is(2-chloroisopropyl)ether

Bis(2-ethylhexyl)phthalate

4-Bromophcnyl phenyl ether
Butyl benzyl phlhalate

Carbazole

4-C.hloroaniline

2-Chloronaphthalcne

4-Chloro-3-methy!phenol
2-Chlorophenol

4-Chlorophenyl phenyl ether

Chrysene

Dibenz (a, h) anthracene

Diben/ofuran

Di-n-but\ 1 phthalate

,3-Dichlorohenzenc

.4-Dichloroben/ene

.2-Dichlorobcnzcne

3.3'-l)iehlorohcnzidine

2.4-Dichlorophenol

Diutlnl pluhiilaie

2.4-l)imeihylphenol
Dimethyl pluhulutc

4.6-Oinitro-2-melhylphenol

2.4-[)initrophenol

2.4-Dinilrotoluerie

I—

Reporting

Limit

10.0

10.0

10.0

10.0

50.0
10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0
10.0

50.0

10.0

10.0

50.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

10.0

50.0

10.0

10.0

10.0

500

10.0

10.0

10.0

10.0

50.0

50.0

10.0

Result Units Notes*

Soil

ND nig/kg dry

ND

ND

11.0

ND

84.3

134

53.4

70.4

103

ND

ND

ND
ND

73.4

ND

ND
ND

ND

ND

ND

ND

ND

89.8

19.3

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

>rth Creek Analvtical - Bolhel "Refer to end of report for text of notes and definitions.

Joy B Chanel Project er 18939 120th Avenue M.E.. Suite 101. Bothell. WA 98011-9508
Easi 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S W Nimbus Avenue. Beaverton. OR 97008-7132
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i NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200

SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210

FAX 924-9290^-

FAX 906-92.1/

Tetra Tech. Inc.

600 University St.. Suite 800

Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill

10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported. 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

8-20-98-BIL-TP7-SS-01 (continued) B808411-13
2.6-Dinitrotoluene 0880681 8/25/98 8/27/98
Di-n-octyl phthalate " " "
Fluoranthene " " "
Fluorene " "
Hexachlorobenzene " " "
Hexachlorobutadiene " "
Hcxachlorocyclopentadiene
Hexachloroethane "
Indeno (1,2.3-cd) pyrene
Isophorone " " "
2-Methylnaphthalene " " "
2-Methylphenol
3 & 4-Methylphenol
Naphthalene
2-Nitroani l ine " " "
3-Nitroanil ine
4-Ni t roani l ine " " "
Nitrobenzene
2-Nitrophenol
4-Nitrophenol

N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine " " "
V-ntachlorophenol

Phenanthrene
Phenol
Pyrene

1 .2.4-Trichloroben/ene
2.4.5-TrichlorophenoI
2.4.6- Trichlorophenol
Surrogate- 2-h'T " "' " 19O-I4I
Surrogate. I'lienol-dfy " " " 44.0-128
Surrogate- 2.4.6-Tlil' " " " 10.0-137
Surrogate, \ilroheniene-d5 ." " " 33.0-108
Surrogate 2-r'HI' " " " 51.0-124
Surrogate. p-Terphen\l-ill 4 " " " 48.0-149

Reporting
Limit

10.0
50.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
50.0
50.0
50.0
10.0
10.0
50.0
20.0
10.0
50.0
10.0
10.0
10.0
10.0
50.0
10.0

Result Uni t s Notes*

Soil

ND mg/kg dry
ND
136
ND
ND
ND
ND
ND

72.9
ND
ND
ND
ND . " /""•
ND " V_^
ND
ND
ND
ND
ND
ND
ND
ND
ND

37.5
ND
268
ND
ND
ND

199 % " 9
199 " 9
2". 9
39.9
87.8
148

North Creek Analvtical - Bothell * Refer to end of report for text of notes an

Joy B Chang. Bf'ojecl Ivfanaue

( /

18939 I20lh Avenue N E . Suite 101. Bothell. WA 98011-9508
Ens: 11115 Montgomery. Suiie B. Spokane. WA 99206-4776

9-105 S W. Nimbus Avenue. Beavenon. OR 97008-7132
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^ NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 906-9200 - FAX 906-9210

Tetra Tech. Inc.

600 University St.. Suite 800

Seattle. WA 98101

Project:

Project Number:

Project Manager:

Bradford Island Landfill

10022-03

Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98

Reported: 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Analyte

8-20-98-BIL-TP9-SS-01
Acenaphthene

Acenaphthylene
Aniline

Anthracene
Benzoic Acid
Benzo (a) anthracene

Benzo (b) fluoranthene

Benzo (k) fluoranthene
Benzo (ghi) perylene

Benzo (a) pyrene
Benzyl alcohol
Bis(2-chloroethoxy (methane

Bis(2-chloroethyl (ether
pis(2-chloroisopropyl (ether

Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
Carbazole

4-Chloroaniline
2-Chloronaphlhalene

4-Chloro-3-methylphenol
2-Chlorophenol

4-Chlorophenyl phenyl ether

C'hrysene
Diben/. (a.h) anthracene
Diben/ofuran
Di-n-hulyl phthalale

.3-Dichlorohen/.enc

.4-[)ichl(>rohen/ene

.2-l)idilorohen/ene

3.3'-I)ichlorohen/idine
2.4-Dichlorophenul
)iclhvl phlhalale

2.4-l)imethylphenol
.)imeihyl phthalale

4.6-Diniin>-2-meih\ Iphenol
2.4-DiniirophLiiiol

2.4-OmitroUiluene

I ..

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B8084D-14

0880681 8/25/98 8/27/98 2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
12.5
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
2.50
2.50
2.50
125

2.50
2.50
2.50
2.50
12.5
12.5
2.50

Result Units

Soil
ND me/kg dry

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Notes*

8
8
8
8
8

8

8

8
8

8

orth (.'reek A n a K t i c a l - Bolhel 'Refer 10 end of report for text of notes and definitions.

\
Jov B Chant:./ProiV'ct X^lanuucii

' I.) 0 ~'J
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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NORTH
CREEK

&3t2i ANALYTICAL
•••••IB Environmental Laboratory Services

Tetra Tech. Inc. Project: Bradford Island Landfill
600 University St.r Suite 800 Project Number: 10022-03
Seattle. WA 98101 Project Manager: Carlotta Cellucci

BOTHELL
SPOKANE

PORTLAND

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290^
• (503) 906-9200 • FAX 906-92/

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

JL-20-98-BIL-TP9-SS-01 (continued! B808411-14
2:6-Dinitrotoluene 0880681 8/25/98 8/27/98
Di-n-octyl phthalate " " "
Fluoranthene " " "
Fluorene
Hexachlorobenzene " " "
Hexachlorobutadiene " " "
Hexachlorocyclopentadiene " " "
Hexachloroethane
Indeno (1.2. 3-cd) pyrene
Isophorone " " "
2-Methylnaphthalene
2-Methylphenol
3 & 4-Mcthylphenol
Naphthalene
2-Nitroani l ine
3-Nitroaniline " " "
4-Nitroani l ine
Nitrobenzene " " "
2-Nitrophenol
4-Nitrophenol " " - "
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

.2.4-Trichlorobenzene
2.4.5-Trichlorophenol
2.4.6-Trichlorophenol
Surrogate: 2-FP " " " 19.0-141
Surrogate: f'lienol-d6 " " " 44.0-128
Surrogate: 2.4.6-TBP " " " 10.0-137
Surrogate: \Hroben:ene-d5 " " " 33.0-108
Surrogate: 2-FRP " " " 51.0-124
Surrogate: p-Terphenyl-dl 4 " " " 48.0-149

Reporting
Limit

2.50
12.5
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
2.50
12.5
12.5
12.5
2.50
2.50
12.5
5.00
2.50
12.5
2.50
2.50
2.50
2.50
12.5
2.50

Result Units Notes*

Soil
ND nig/kg dry
ND " 8
ND
ND
ND
ND
ND
ND
ND " 8
ND
ND
ND
ND " /— >
ND " \
ND " ^~"
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " 8
ND
ND
ND

56.9 %
61.0
75.4
84. 1
95.4
103

r^
North Creek Analytical - Bothell 'Refer to end of report for text of notes and define

Joy B Chan/ Pr 18939 120th Avenue N E.. Suite 101. Bothell. WA 98011-9508
Eas! 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S W. Nimbus Avenue. Beaverton. OR 97008-7132
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IS NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210

SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503)906-9200 • FAX 906-9210

Tetra Tech, Inc.
600 University St.. Suite 800
Seattle, WA 98101

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received. 8/21/98
Reported: 9/25/98 13:58

Dry Weight Determination
North Creek Analytical - Bothell

Sample Name

8-I7-98-BIL-SBI-SS-01

8-I8-98-BIL-BKI-SS-01

8-I8-98-BIL-BK2-SS-01

8-18-98-BIL-BK3-SS-01

8-I9-98-BIL-PWI-SS-01

8-19-98-BIL-TPI-SS-OI

8-I9-98-BIL-TP2-SS-01

I-I9-98-BIL-TP4-SS-01

8-20-98-BIL-TP6-SS-01

8-20-98-BIL-TP6-SS-02

8-20-98-B1L-TP5-SS-01

8-20-98-B1L-TP8-SS-OI

8-20-98-B1I.-TP7-SS-OI

8-20-98-BI1.-TP9-SS-OI

k

Lab ID Matrix

B808411-01 Soil

B80841I-02 Soil

B8084I1-03 Soil

B808411-04 Soil

B80841I-05 Soil

B8084II-06 Soil

B8084I1-07 Soil

B8084I1-08 Soil

B808411-09 Soil

B8084 1 1 - 1 0 Soil

B8084I1-11 Soil

B 8 0 8 4 I I - I 2 Soil

B8084 1 1 - 1 3 Soil

B 8 0 8 4 1 I - I 4 Soil

Result Uni ts

' 85.3 %

7 1 . 1 %

82.4 %

78. 1 %

84.1 %

64.3 %

86.9 %

71.4 %

71.4 %

66.4 %

65.6 %

87. 1 %

92.7 %

85.3 %

Torth Creek Analy t ica l - Bothell

Joy H Chantiyfrojtci/VLinaeer
' (

1S939 ! 20in Avenue N.E . Suite 101. Bothell. WA 98011-9508
Ens; ',ni5 Moniqomei/ Suite B. Spokane. WA 99206-4776

9-105 S W. Nimbus Avenue. Beaverion. OR 97008-7132
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« NORTH
CREEK

; ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290^-.
FAX 906-92/

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfil l
10022-03
Carlotta Cellucci

Sampled:
Received:
Reported:

8/17/98 to 8/20/98
8/21/98
9/25/98 13:58

Hydrocarbon Identification by Washington DOE Method NWTPH-HCID/Quality Control
North Creek Analytical - Bothell

Date Spike Sample QC Reporting Limit Recov. RPD RPD
Analyte Analyzed Level Result Result Units Recov. Limits % Limit % Notes*

Batch: 0880628 Date Prepared: 8/24/98
Blank 0880628-BLK1
G\ Range Hydrocarbons 8/25/98
Kerosene Range Hydrocarbons
Diesel Range Hydrocarbons
Insulating Oil Range Hydrocarbons
Heavy Fuel Oil Range Hydrocarbons
,ube Oil Range Hydrocarbons

Surrogate. 2-FBP " DET

Extraction Method: HCID(WA)

ND mg/kg dry 20.0
ND
ND
ND
ND
ND

DET

50.0
50.0
100
100
100

50.0-150 95.6

( \
"Refer to end of report for text of notes anil Jefnh^ ,..>•.North Creek Amilvi ical - Bothell

Joy B Chany/l'rijjea Y f a n a e e r ,
7 I (\ ~ I

'.£939 i?0tn Avenue fJ c Suite 101. Bothell. WA 98011-9508
Li'.; 1 1 1 1 5 Montgoinei1.' Suite B. Spokane. WA 99206-4776

9JC5 S W. Nimbus Avenue. Beaverton. OR 97008-7132
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K NORTH

(ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

' FAX 420-9210
' FAX 924-9290
1 FAX 906-9210

Tetra Tech. Inc.
600 University St.: Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reponed: 9/25/98 13:58

Semivolatile Petroleum Products by NWTPH-Dx (w/o Acid/Silica Gel Clean-up)/Quality Control
North Creek Analytical - Bothell

Analvte

Batch: 0880788
Blank
Diesel Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

LCS
Diesel Range Hydrocarbons
Surrogate: 2-FBP

Duplicate
Diesel Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

Date Spike Sample
Analvzed Level Result

Date Prepared: 8/27/98
0880788-BLK1
8/28/98
"

11.0

0880788-BS1
8/28/98 66.7

11.0

0880788-DUP1 B8084H-13
9/1/98 1900

2790
11. S

QC
Result

ND
ND

5.91

55.6
11.0

1820
2730
11.4

. Reporting Limit Recov. RPD RPD
Units Recov. L imi t s % Limi t % Notes*

Extraction Method: EPA 3550B

mg/kgdry 10.0
25.0

50.0-150 53.7

mg/kgdry 60.0-140 83.4
50.0-150 100

mg/kg dry 50.0 4.30
50.0 2.17

50.0-150 96.6

•orth Creek Analyt ical - Bothel *Refer to end of report for text of notes and definitions.

Jov B Chunu. Woi!(ct ivtnnaeer \

' 7 ' '
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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a NORTH
CREEK

: ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210

SPOKANE • (509) 924-9200 • FAX 924-9290^

PORTLAND • (503) 906-9200 • FAX 906-921([
V_

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project: Bradford Island Landfill Sampled: 8/17/98 to 8/20/98
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Total Metals by EPA 6000/7000

Received: 8/21/98
Reported: 9/25/98 13.58

Series Methods/Quality Control
North Creek Analytical - Bothell

Analyte

Batch: 0980038
Blank
Antimony
Arsenic
Barium
Beryll ium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Selenium
Silver
Thal l ium
Vanadium
Zinc

LCS
Ant imony
Arsenic
Barium
Beryl l ium
Cadmium
Chromium
Cobalt
Copper
.cad

Manganese
N i c k e l
Selenium
Silver
T h a l l i u m
Vanad ium
/ine

Duplicate
Anl imom

North Creek Ana ly t i ca l - Bothel l

Date Spike Sample
Analyzed Level Result

Date Prepared: 9/1/98
0980038- BLK1
9/3/98
11

11

11

••

"
••
11

••

-
••

••

0980038-BSI
9/3/98 25.0

25.0
25.0

9/4/98 25.0
9/3/98 25.0

25.0
25.0
25.0
25.0
25.0
25.0
25.0
25.0
25.0
25.0
25.0

0980038-DUP1 B8084II-08
9/3/98 ND

s —

QC
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

22.5
21.0
23.8
21.6
20.4
22.8
22.5
23.5
24.0
23.2
21.8
19.0
21.8
24.6
22.8
21.6

ND

Reporting Limit Recov. RPD RPD
Units Recov. Limi ts % Limit % Notes*

Extraction Method: EPA 3050B

mg/kg dry 0.500
0.500

5.00
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500 /"~"
0.500 \^-
0.500
0.500

5.00

mg/kg dry 80.0-120 90.0
70.0-130 84.0
80.0-120 95.2
80.0-120 86.4
70.0-130 816
80.0-120 91.2
80.0-120 90.0
80.0-120 94.0
80.0-120 96.0
80.0-120 92.8
80.0-120 87.2
70.0-130 76.0
80.0-120 87.2
80.0-120 98.4
80.0-120 91.2
70.0-130 86.4

mg/kg dry 20.0

* Refer to end of report for text of notes and dejhih~-^.j.

Joy B ChapTt;. Pfyjec^Manager
!
\

18939 120in Avenue N.E.. Suite 101 Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane, WA 99206-4776

9-105 S.W. Nimbus Avenue. Beaverlon. OR 97008-7132

Page 80 of 99



*NORTH

(ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 906-9200 • FAX 906-9210

Tetra Tech. Inc.

600 University St.. Suite 800

Seattle. WA 98101

Project:

Project Number:

Project Manager:

Bradford Island Landfi l l

10022-03

Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98

Reported: 9/25/98 13:58

Total Metals by EPA 6000/7000 Series Methods/Quality Control
North Creek Analytical - Bothell

Analyte

Duplicate (cont inued)

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Copper

Lead

Manganese

Nickel

Selenium

Silver

J'hallium

panadium

Zinc

Matr ix Spike

Antimony

Arsenic

Barium

Bery l l i um

Cadmium

Chromium

Cobalt

Copper

Lead

Manganese

N i c k e l

Selenium

Si lve r

h a l l i u m

Vanadium

/me

Mat r ix Spike

Antimony

.ead

Vlanganese

k—

Date Spike

Analyzed Level

0980038-DUP1

9/3/98
"
"
"
••
"
"
11

"
"
"

••
"

0980038-MS1

9/3/98 31.9

31.9
31.9

31.9
31.9

31.9

31.9
31.9
31.9

31.9

3 1 9
31.9
3 1 9
31.9

31.9

3 1 .9

0980038-MS2

9/4/98 604

604
604

Sample

Result

B808411-08

2.18

84.6
ND
ND

9.12
8.28

28.5
189
273
14.0
ND
ND
ND

34.3

57.9

B808411-08

ND
2.18

84.6
ND
ND

9.12
8.28

28.5
189
273
14.0
ND
ND
ND

34.3
57.9

B808-III-08

ND
189
273

QC Reporting Limit Recov. RPD RPD

Result Units Recov. Limits % L i m i t % Notes*

3.98 mg/kgdry

117
ND

1.18

11.8
9.86
39.7

239
361
15.7

ND
ND
ND

43.2
94.3

5.35 rng/kg dry

28.8
126

29.8
28.3

36.0
35.5
62.4
197
405
39.4
22.6
28.3
31.5

66.9

100

598 mg/kg dry

822
954

70.0-130

70.0-130

70.0-130

70.0-130

70.0-130

70.0-130

70.0-130

70.0-130

70.0-130

70.0-130

70.0-130

70.0-130

70.0-130

70.0-130

70.0-130

70.0-130

70.0-130

70.0-130

70.0-130

20.0 58.4

20.0 32.1

20.0
20.0
20.0 25.6
20.0 17.4
20.0 32.8
20.0 23.4

20.0 27.8

20.0 11.4

20.0
20.0
20.0
20.0 23.0
20.0 47.8

16.8
83.4
130

93.4
88.7

84.3
85.3

106
25.1
NR

79.6
70.8
88.7

98.7

102
132

99.0
105
113

10
11

10
11

11
12
12

11
12

13

13
14

13

15
15
15

Creek AnaKt ica l - Boihel *Refer to end of report for text of notes and definitions.

Jov B Charfe. [\rinctt Mana
i | "I \

VJ {J
18939 !20ih Avenue N E .Sui te 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9J05 S W. Minibus Avenue. Beavenon. OR 97008-7132
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* NORTH
CREEK

fPg|j ANALYTICAL
•B^^^^H Environmental Laboratory Services

Tetra Tech. Inc.
600 University St., Suite 800
Seattle, WA98I01

BOTHELL • (425) 420-9200 • FAX 420-9210
SPOKANE • (509)924-9200 • FAX 924-9290^

PORTLAND • (503) 906-9200 • FAX 906-92lf

Project: Bradford Island Landfil l
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Sampled- 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Total Metals by EPA 6000/7000 Series Methods/Quality Control
North Creek Analytical - Bothell

Analyte

Matrix Spike (continued)
Zinc

Batch: 0980054
Blank
Mercury

LCS
Mercury

Matrix Spike
Mercury

Matrix Spike Pup
Mercury

Batch: 0980293
Blank
A l u m i n u m
Calcium
Iron
Magnesium
Potassium
Sodium

LCS
A l u m i n u m
Calcium
Iron
Magnesium
'oiassium

Sodium

Mat r ix Spike
A l u m i n u m
Calcium
Iron
Magnesium

North Creek Ana ly t i ca l - Bothell

Date Spike Sample
Analyzed Level Result

0980038-IVIS2 B808411-08
•9/3/98 604 57.9

Date Prepared: 9/2/98
0980054-BLK1
9/3/98

0980054- BS1
9/3/98 1 .00

0980054-MS1 B808411-12
9/3/98 0.526 3.50

0980054-MSD1 B808411-12
9/3/98 0.546 3.50

Date Prepared: 9/11/98
0980293-BLKI
9/10/98
"
11

9/11/98
9/17/98

0980293-BS1
9/10/98 5720

1280
9080
1210

9/11/98 1500
9/17/98 1380

0980293-MS1 B80841I-08
9/10/98 65.5 11200

65.5 6610
65.5 21500
65.5 7070

QC
Result

663

ND

2.26

2.66

2.92

ND
ND

10.6
ND

17.8
ND

4690
1310
7390
1230
1690
1830

12400
6370

18400
7010

Reporting Limit Recov. RPD RPD
Units Recov. Limits % Limit % Not

mg/kg dry1

Extraction

mg/kg dry'

mg/kg dry'

mg/kg dry

mg/kg dry

Extraction

mg/kg dry
"
"
"
-
"

mg/kg dry
"
••

"
••
"

mg/kg dry
11

"

70.0-130

Method: EPA

0.100

80.0-120

80.0-120

80.0-120

Method: EPA

10.0
15.0
8.00
10.0
10.0
25.0

70.0-130
70.0-130
70.0-130
70.0-130
70.0-130
70.0-130

70.0-130
70.0-130
70.0-130
70.0-130

100

7471 A

NR

NR

c
NR 20.0 V_

3050 B

82.0
102

81.4
102
113
133

NR
NR
NR
NR

c

es*

15

16

14

-•4

16
16

14
14
14
14

^* Refer to end of report for text of notes and definn;^..-s.

Jov B Chane./Prmect
*- / r

18939 i 20th Avenue N E . Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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- NORTH
CREEK

It^i AN ALYTI C AL
f i^HHi^M Environmental Laboratory Services

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle, WA 98 101

BOTHELL • (425) 420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503)906-9200 • FAX 906-9210

Project: Bradford Island Landfi l l Sampled: 8/17/98 to 8/20/98
Project Number: 10022-03 Received: 8/21/98

Project Manager: Carlotta Cellucci Reported: 9/25/9813:58

Total Metals by EPA 6000/7000 Series Methods/Quality Control
North Creek Analytical - Bothell

Analvte

Matrix Spike (continued)
Sodium

Matrix Spike Pup
A l u m i n u m
Calcium
Iron
Magnesium
Sodium

Batch: 0980564
Blank
Potassium
L

Ics
Potassium

Matrix Spike

Potassium

Matr ix Spike Pup
Potassium

Date Spike
Analyzed Level

0980293-M£1
9/17/98 65.5

0980293-MSP1
9/17/98 64.3

64.3
64.3
64.3

9/17/98 64.3

Sample
Result

B808411-08
585

B808411-08
11200
6610

21500
7070

585

QC
Result

834

12700
6850

18000
7260
997

Pate Prepared: 9/9/98
0980564-BLK1
9/10/98

0980564-BSI
9/10/98 1500

0980564-IV1S1
9/10/98 615

0980564-MSP1
9/10/98 599

B808411-08
723

B808411-08
723

NP

1130

1020

1300

Reporting Limit Recov. RPD RPD
Units Recov. Limits % Limit % Notes*

mg/kgdry 70.0-130

mg/kgdry 70.0-130
70.0-130
70.0-130
70.0-130
70.0-130

Extraction Method: EPA

mg/kg dry 10.0

mg/kgdry 70.0-130

mg/kgdry 70.0-130

me/kedry 70.0-130

NR

NR 20.0 NR
NR 20.0 NR
NR 20.0 NR
NR 20.0 NR
NR 20.0 51.1

3050B

-

75.3

48.3

96.3 20.0 66.4

14

14
14
14
14
14

14

PKorth Creek Analytical - Bothcll "Refer to end of report for text of notes and definitions.

Joy B Chans.s. PT e?

0
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane, WA 99206-4776

9-105 S W. Nimbus Avenue. Beaverton. OR 97008-7132
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^ •̂••M Environmental Laboratory Services

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle, WA 98 101

Analyte

Batch: 0980053
Blank
Mercury

LCS
Mercury

Matrix Spike
Mercury

Matrix Spike Pup
Mercury

Batch: 0980288
Blank
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Selenium
Silver
"hal l ium
Vanadium
Zinc

L£S
Ant imony
Arsenic
Barium
B e r y l l i u m
Cadmium
Chromium

North Creek Analytical - Bothell

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

SPLP Metals by EPA 1311/6000/7000

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-929O—

PORTLAND • (503)906-9200 • FAX906-92l(

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Series Methods/Quality Control
North Creek Analytical - Bothell

Date Spike Sample
Analvzed Level Result

Date Prepared: 9/2/98
0980053-BLK1
9/3/98

0980053-BS1
9/3/98 0.00500

0980053-MS1 B808411-07
9/3/98 0.0100 ND

0980053-MSD1 B808411-07
9/3/98 0.0100 ND

Date Prepared: 9/9/98
0980288-BLK1
9/17/98
9/15/98
11

9/17/98
9/15/98
11

-
"
"
••
"

••
11

••

0980288-BS1
9/15/98 1.00

1.00
9/17/98 5.00
9/18/98 1.00
9/15/98 1.00

1.00

, —

QC
Result

ND

0.00494

0.0102

0.00996

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.904
1.12
ND

0.926
1.08
1.01

Reporting Limit Recov. RPD RPD
Units Recov. Limits % Limit % Notes*

Extraction Method: EPA 7470A

mg/l 0.00100

mg/l 80.0-120 98.8

mg/l 80.0-120 102

mg/l 80.0-120 99.6 20.0 2.38

Extraction Method: EPA 3020A /"~"
v^.

mg/l 0.100
0.200

1.00
0.00500
0.00500

0.0100
0.0100
0.0300
0.200

0.00500
0.0300
0.150

0.0500
0.200
0.200

0.0500

mg/l 80.0-120 90.4
80.0-120 112
80.0-120 NR 13
80.0-120 92.6
80.0-120 108
80.0-120 101

*Refer to end of report for text of notes and dejinl\-,^,ts.

Jov B Chanivy/Project
I /

anagei 18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane, WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132

Page 84 of 99



M NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200

SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210

FAX 924-9290

FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfil l
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

SPLP Metals by EPA 1311/6000/7000 Series Methods/Quality Control
North Creek Analytical - Bothell

Analyte

LCS (continued)
Cobalt
Copper
Lead
Manganese
Nickel
Selenium
Silver
Tha l l i um
Vanadium
Zinc

Matr ix Spike
Antimony

arsenic
Barium
Beryl l ium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Selenium
Si lver
T h a l l i u m
Vanad ium
/.inc

M a t r i x Spike Pup
\mimony
\rsenic
)a r ium
Je rv l l i u in

L 'admium

C'hromium
Cobalt
Jopper

Date Spike
Analyzed Level

0980288-BS1
9/15/98 .00

.00

.00

.00

.00

.00
0.500

.00

.00

.00

0980288-MS1
9/15/98 1.00

1.00
5.00

9/18/98 1.00
9/15/98 1.00

1.00
1.00
1.00
1.00
1.00
1. 00
1.00

0.500
1.00
1.00
1 .00

0980288-MSD1
9/15/98 .00

.00
5.00

9/18/98 .00
9/15/98 .00

.00

.00

.00

Sample
Result

B808411-13
ND
ND
ND
ND
ND
ND
ND
ND

1.35
0.0445

ND
ND
ND
ND
ND
ND

B8084II-I3

ND
ND
ND
ND
ND
ND
ND
ND

QC Reporting Limit Recov.
Result Units Recov. Limits %

0.990 mg/l
1.00
1.02
1 .00
1.03
1. 19

0.507
0.995

1.00
1.16

0.892 mg/l

1.10
5.16

0.856
1.10

0.990
0.985

1.02
2.36
1.03
1.01
1.17

0.515
0.965
0.960

1.20

0.914 mg/l
1.07
5.32

0.984

1.10
1.00
1 .02
1.02

80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120

80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120

80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120

99.0
100
102
100
103
119
101

99.5
100
116

89.2
110
103

85.6
110

99.0
98.5
102
101

98.5
101
117
103

96.5
96.0
120

91.4
107
106

98.4
110
100
102
102

RPD RPD
Limit % Notes*

20.0 2.44
20.0 2.76
20.0 2.87
20.0 13.9
20.0 0
20.0 1.01
20.0 3.49
20.0 0

North Creek Analviicul - Bothell * Refer to end of report for text of notes and definitions.

Joy B Chanti. mi j Act Mihauer 7T

T i f f ( /
18939 120th Avenue M.E. Suite 101. Bothell. WA 98011-9508
Eas! 11115 Montgomery. Suile B. Spokane. WA 99206-4776

9^05 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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NORTH
CREEK

• ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-929(L-
FAX 906-921^

Tetra Tech, Inc.

600 University St., Suite 800

Seattle, WA 98101

Project:

Project Number:

Project Manager:

Bradford Island Landfill

10022-03

Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

SPLP Metals by EPA 1311/6000/7000 Series Methods/Quality Control
North Creek Analytical - Bothell

Analvte

Matrix Spike Pup (continued)

Lead
Manganese
Nickel

Selenium
Silver

Thallium
Vanadium
Zinc

Batch: 0980291
Blank

Aluminum
Calcium
Iron

Magnesium
Potassium
Sodium

LCS

Aluminum
Calcium
Iron

Magnesium
Potassium

Sodium

Matrix Spike

Aluminum
Calcium

Iron
Magnesium
'otassium

Sodium

Matrix Spike Pup
Aluminum
Calcium
Iron

North C'reek Analytical - Bothell

w „ f
Jov B Chans;. Prokrct Mataacer \

"( 1 U i

Date Spike
Analyzed Level

0980288-MSD1

9/15/98 .00

.00

.00

.00

0.500
.00

.00

.00

Sample
Result

B808411-13

1.35

0.0445

ND
ND
ND
ND
ND
ND

QC
Result

2.35

1.01
1.02

1.15

0.505
0.970
0.985

1.15

Date Prepared: 9/9/98
0980291-BLK1
9/10/98
11

••
••

11

0980291-BS1
9/10/98 1.00

1.00

1.00

1 .00

10.0

1.00

0980291 -MSI
9/11/98 1.00

1 .00

1.00

1 .00

10.0

1.00

0980291-MSDI
9/11/98 1.00

1.00

1.00

B8084 11-13
2.06

1.52

3.96

ND
0.657

22.3

B8084I1-13
2.06

1.52

3.96

ND
ND
ND
ND
ND
ND

1.00

0.991

1.03

0.983
9.60

1.03

3.16

2.58

5 . 1 1

1.51

10.8

23.2

3.18

2.62

4.90

Reporting Limit Recov. RPD RPD
Units Recov. Limits

mg/l 80.0-120
80.0-120

80.0-120
80.0-120
80.0-120
80.0-120
80.0-120

80.0-120

Extraction Method: EPA

mg/l 0.500

0.250
0.150

0.500

0.200
0.500

mg/l 80.0-120
80.0-120
80.0-120
80.0-120
80.0-120

80.0-120

mg/l 80.0-120

80.0-120
80.0-120

80.0-120
80.0-120

80.0-120

mg/l 80.0-120

80.0-120
80.0-120

% Limit % Notes*

100 20.0 0.995
96.5 20.0 2.05

102 20.0 0.985

115 20.0 1.72

101 20.0 1.96

97.0 20.0 0.517

98.5 20.0 2.57

115 20.0 4.26

3010ATCLP

.

100
99.1

103
98.3

96.0

103

110
106
115
151
101

90.0

112 20.0 1.80

110 20.0 3.70

94.0 20.0 20.1 IIo
"Refer to end of report for text of notes and definrt>^,is.

1S939 120th Avenue N.E . Suite 101. Bothell. WA 98011-9508
East 1 1 1 15 Montgomery Suite B

9-5C5 S W. Nimbus Avenue Be
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^NORTH
stf CREEK

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

1 FAX 420-9210
1 FAX 924-9290

' F A X 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle, WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfi l l
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

SPLP Metals by EPA 1311/6000/7000 Series Methods/Quality Control
North Creek Analytical - Bothell

Analyte
Date
Analvzed

Spike
Level

Sample
Result

QC
Result Units

Reporting
Recov.

Limit
Limits

Recov. RPD
Limit

RPD
Notes*

Matrix Spike DUD (continued!

Magnesium
Potassium
Sodium

0980291-MSD1 B808411-13
9/11/98 1.00 ND 1.50

10.0 0.657 11.0
1.00 22.3 23.7

mg/l 80.0-120
80.0-120
80.0-120

150

103

140

20.0
20.0
20.0

0.664
1.96
43.5 14

onh Creek AnaKlical - Bothell *Refer to end of report for text of notes and definitions.

V-
Jov B Crmniyl'mieci Manacer 18939 120th Avenue N.E Suite 101 Bothell. WA 98011-9508

East 11115 Montgomery. Suite 8. Spokane. WA 99206-4776
9405 S W. Nimbus Avenue. Beaverton. OR 97008-7132
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i NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-929(L~
FAX 906-921 f

TetraTech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

Organochlorine Pesticides and PCBs by EPA Method 8081A and 8082/Quality Control
North Creek Analytical - Bothell

Analyte

Batch: 0880705
Blank
Aldrin
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Chlordane (tech)
alpha-Chlordane
gamma-Chlordane
4.4 -ODD
4.4--DDE
4.4'-DDT
Dieldrin
Endosulfan 1
Endosulfan 11
Endosulfan sulfate
Endr in
Endrin aldehyde
Hepiachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268

Siirrfiguic: TC\

Date Spike Sample QC
Analyzed Level Result Result

Date Prepared: 8/25/98
0880705-BLK1
9/22/98 ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

6.6" 5.75

Reporting Limit Recov. RPD RPD
Units Recov. Limits % Limit % Notes*

Extraction Method: EPA 3550B
2

ug/kgdry 1.00
0.500
0.900
0.600

1.00
1.00

0.800
0.700

1.00
1.00
1.00
2.00 /"^
1.00 V^,,
2.00
1.00
2.00
2.00
1.00
1.00
4.00
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0

'"""" '40.0-130 86.2

LCS
A l d r i n

gamma-BIIC ( L i n d a n e )
Hepuichlor
Aroclor 1260

0880705-BSI
9/22/98 8.33

8.33
8.33
333

8.97 ug/kg dry
9.32
9.74
246

35.0-138
44.0-137

40.0-146
28.0-132

108
112
117

73.9

(
North Creek Analvtical - Bothell *Refer to end of report for text of notes and define

Joy B Chung; I'rbjcclMVIanaeef

( J ' J V)
18939 120th Avenue N E . Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S W. Nimbus Avenue. Beaverton. OR 97008-7132
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~ NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290
FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:

Project Number:
Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/17/98 10 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Organochlorine Pesticides and PCBs by EPA Method 8081A and 8082/Quality Control
North Creek Analytical - Bothell

Date Spike Sample QC Reporting Limit Recov. RPD RPD
Analyte Analvzed Level Result Result Units Recov. Limits % Limit % Notes*

LCS (continued) 0880705-BS1
Surrogate: TCX 9/22/98 6.67 5.93 ug/kgdry -tO. 0-130 88.9Surrogate: TCX

Matrix Spike
Aldrin
gamma-BHC (Lindane)
Heptachlor
Aroclor 1260
Surrogate TCX

9/22/98

0880705-1V1S1
9/22/98

"

6.67

B808411-07

9.59 ND
9.59 ND
9.59 ND
383 ND

7.67

5. 93 ug/kg dry

7.24 ug/kg dry
8.66
9.28
310

5.81

40.0-130

35.0-138
44.0-137
40.0-146
44.0-123
40.0-130

88.9

75.5
90.3
96.8
80.9
0.7

Matrix Spike Pup
Aldr in
gamma-BHC (Lindane)

(eptachlor
roclor 1260

Surrogate: TCX

0880705-1MSD1
9/22/98

B808411-07

9.59
9.59
9.59
383

7.67

ND
ND
ND
ND

7.32 ug/kg dry
8.88
10.1
382

5.89

35.0-138
44.0-137
40.0-146
44.0-123
40.0-130

76.3
92.6
105

99.7
76.8

33.0
35.0
32.0
23.0

1.05
2.52
8.13
20.8

• onh Creek Analy t ica l - Bothe ''Refer to end of report for text of notes and definitions.

18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East! 1115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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,« NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

' FAX 420-9210
1 FAX 924-929O—
1 FAX 906-921 (f

Tetra Tech. Inc.
600 University St.: Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
CarlottaCellucci

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

Chlorinated Herbicides by EPA Method 8151 A/Quality Control
North Creek Analytical - Bothell

Analyte

Batch: 0880759
Blank
2:4-D
2.4-DB
2A5-T
2.4.5-TP(Silvex)
Dalapon
Dicamba
Dichlorprop
Dinoseb
MCPA
MCPP
Surrogate: 2,4-DCAA

Date Spike Sample
Analyzed Level Result

Date Prepared: 8/26/98
0880759-BLK1
9/2/98

"

:
..
••
"

333

QC
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
258

Reporting Limit Recov. RPD
Units Recov. Limits % Limi t

Extraction Method: EPA 1311

ug/kg dry 5.00
20.0
20.0
20.0
80.0
5.00
15.0
45.0
750
750

310-136 77.5

RPD
% Notes*

6

3

LCS
2.4-D
2.4.5-TP (Silvex)
Surrogate: 2,4-DCAA

LCS Pup
2.4-D
2.4.5-TP (Si lvex)
Surrogate: 2.4-DCAA

0880759-BS1
9/2/98

0880759-BSD1
9/2/98

100
100
333

93.2
92.8
299

ug/kg dry

"

41.0-141
51.0-116
31.0-136

93.2
92.8
89.8

100
100
333

109
96.5
291

ug/kg dry 41.0-141
5KO-116

109
96.5

'87.4

44.0
27.0

15.6
3.91

North Creek Analvtical - Bothell 'Refer to end of report for text of notes and deftnhi^,is.

V
Joy B Cham/ Prbjecy'Vlanatiar'rbjecy'Vl' 18939 120th Avenue N.E.. Suite 101 Bothell. WA 98011-9508

East 11115 Montgomery. Suite B. Spokane. WA 99206-4776
9J05 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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m. NORTH
CREEK
i ANALYTICAL

Environmental Laboratory Services

BOTHELL • (425) 420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 906-9200 • FAX 906-9210

Tetra Tech. Inc.

600 University St.: Suite 800

Seattle. WA 98101

Project:

Project Number:

Project Manaaer:

Bradford Island Landfill

10022-03

CarlottaCellucci

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98

Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B/Quality Control
North Creek Analytical - Bothell

Analvte

Batch: 0880906
Blank
Acetone
Benzene
Bromobenzene

Bromochloromethane
Bromodichloromethane
Bromoform

Bromomcthane
2-Butanone
n-Butylbenzene
sec-Butylbenzene

ten-Butylbcnzcne
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform

Chloromcthane
2-Chlorotoluene
4-Chlorotoluene

Dibromochloromethane

.2-Dibromo-3-chloropropane
1 .2-Dibromoethane

Dibromomethanc
.2-Dichlorobcnzene

.3-Dichlorobenzcne

.4-Dichlorobcnzcne

Dichlorodilluoromethane
.1-Dichloroethane
.2-Dichloroethane
. l-Dichloraelhenc

cis- 1 .2-Dichloroethene

trans- 1 .2-Dichloroethene
.2-Dichloropropane

.3-Dichloropropane
2. 2-Dichloropropane
. l-Dichloropropenc

cis-l.3-I)ichloropropenc

L-

Date Spike Sample QC
Analyzed Level Result Result

Date Prepared: 8/31/98
0880906-BLK1
8/31/98 ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Reporting Limit Recov. RPD RPD

Units Recov. Limits % Limit % Notes*

Extraction Method: EPA 5030B |MeOH|

mg/kg dry 2.00
0.100
0.100
0.100
0.100
0.100
0.100

2.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.100

1.00
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

^iorth Crixk A n a l v i i c a l - Bolhel * Refer 10 end of report for text of notes and definitions.

Joy B Chaiu^ Ivrnnage 13939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
Ens; 11115 Montgomery Suite B. Spokane. WA 99206-4776

9-105 S W Nimuus Avenue. Beavenon. OR 97008-7132
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m NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

1 FAX 420-9210
' FAX 924-9290--
1 FAX 906-9211

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project.
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 82608/Quality Control
North Creek Analytical - Bothell

Analyte

Blank (continued)
trans- 1 .3-Dichloropropene
Ethylbenzene
Hexachlorobutadiene
2-Hexanone
Isopropylbenzene
p-lsopropyltoluene
Mcthylene chloride
4-Methyl-2-pentanone
Naphthalene
n-Propylbenzene
Styrcne
1.1.1 .2-Tetrachloroethane
1 . 1 .2. 2-Tetrachloroethane
Tetrachlorocthene
Toluene
1 .2.3-Trichlorobenzene
1 .2.4-Trichlorobenzene
1 . 1 . 1 -Trichloroethane
1.1.2-Trichloroethane
Trichloroethene
Trichlorolluoromethane
1 .2.3-Trichloropropane
1 .2.4-Trimethy Ibenzene
1.3.5-Trimethylbenzene
Viny l chloride
m.p-Xylenc
o-Xylenc
Surrogate: 2-liromopropene
SiiirufuiH- 1.2-DCA-J4
Surrogate Toluene- dS
Surrogate: -l-lil B

Date Spike Sample QC
Analvzed Level Result Result

0880906-BLK1
8/31/98 ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2 Of) 1.91
2.00 1.99
2.0(1 1.99
2.00 1.92

Reporting Limit Recov. RPD RPD
Units Recov. Limits % Limit % Notes*

mg/kg dry 0.100
0.100
O.I 00

2.00
0.100
0.100

1.00
2.00

0.100
0.100
0.100
0.100
0.100 (~^
0.100 V_/
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.200
0.100

70.0-130 95.5
70.0-130 995
70.0-130 99.5
70.0-130 96.0

JLCS 0880906-BSl
Ben/one 8/31/98
Chlorohen/ene
I.l-Dichloroeihene
Toluene
Trichloroethene

.00

.00

.00

.00

.00

0.933 mg/kg dry
0.951

0.773
0.884
0.933

70.0-130
70.0-130
70.0-130
70.0-130
70.0-130

93.3

95.1

77.3
88.4

93.3

1
North Creek Analviical - Bothell *Refer lo end of report for text of notes and definirn.,,is.

Jov B Chaffe. ftrojc£t ManaeiKrr r \ T\ 1E939 !20:h Avenue N E Suite 101. Boinell. WA 98011-9508
E;;s; 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimous Avenue. Beavenon. OR 97008-7132
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e NORTH

• ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503)906-9200 • FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfil l
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Volatile Organic Compounds by EPA Method 8260B/Quality Control
North Creek Analytical - Bothell

Analyte

LCS (continued)
Surrogate: 2-Bromopropene
Surrogate: l,2-DCA-d4
Surrogate: Toluene-d8
Surrogate: 4-BFB

Matrix Spjke
Benzene
Chlorobenzene
I. l -Dichloroethene
Toluene
Trichloroethene
Surrogate: 2-Bromopropene
Surrogate 1 ,2-DCA-d4
^urrogaie Tolucna-dS
Surrogate 4-BFB

Matrix Spike Pup
Benzene
Chlorobenzene
I . l -Dichloroethene
Toluene
Trichloroethene
Surrogate: 2-Bromopropene
Surrogate: 1.2-DCA-d4
Surrogate: Toltiene-dS
Surrogate' 4-BFB

Date Spike
Analyzed Level

0880906-BS1
8/31/98 2.00

2.00
2.00
2.00

0880906-MS1
8/31/98 1.17

1.17
1.17
1.17
1 .17

2.34
2.34
2.34
2.34

0880906-MSD1
8/31/98 1.17

1 .17
1.17
1 . 1 7
1 . 1 7

2 34
2.34
2.34
2.34

Sample
Result

B8084II-OI
ND
ND
ND
ND
ND

B808411-OI
ND
ND
ND
ND
ND

QC Reporting Limit Recov. RPD RPD
Result Units Recov. Limits % Limit % Notes*

1.90 mg/kgdry
2.15
2.00
1.99

0.994 mg/kg dry
1.01

0.793
0.945

1 .00
1.90
2.19
2.06
2.09

1 .03 mg/kg dry
1 .06

0.840
0.983

1.04
2.03
2.30
2.19
2. 1 7

70.0-130
70.0-130
70.0-130
70.0-130

70.0-130
70.0-130
70.0-130
70.0-130
70.0-130
70.0-130
70.0-130
70.0-130
70.0-130

70.0-130
70.0-130
70.0-130
70.0-130
70.0-130
70.0-130
70.0-130
70.0-130
700-130

95.0
108
too

99.5

85.0
86.3
67.8 13
80.8
85.5
81.2
93.6
8S.O
89.3

88.0 15.0 3.47
90.6 15.0 4.86
71.8 15.0 5.73
84.0 15.0 3.88
88.9 15.0 3.90
86. 8
98.3
93.6
92.7

•'orth Creek A n a l y t i c a l - Bothell 'Refer to end of report for text of notes and definitions.

Jo\ 13 Chant. Project iVlanaeer)

-~ ' , ! - '
18939 120th Avenue N E.. Suite 101. Bothell. WA 98011-9508
E.isi 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. N imbus Avenue . Beaverton. OR 97008-7132
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i* NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290^,
FAX 906-92U

Tetra Tech. Inc.
600 Universi ty St.. Suite 800
Seattle. VVA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfil l
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98

Received: 8/21/98
Reported: 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C/Quality Control
North Creek Analytical - Bothell

Date Spike Sample
Analyte Analyzed Level Result

Batch: 0880681 Date Prepared: 8/25/98
Blank 0880681-BLK1
Acenaphthene 8/26/98
Acenaphthylene "
Aniline
Anthracene
Benzoic Acid
Benzo (a) anthracene
Benzo (b) fluorLinthene
Benzo (k) fluoranthene
Benzo (ghi) perylene
Benzo (a) pyrene
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)cther

Bis(2-chloroisopropy l)ether
Bis(2-ethylhexyl)phthala te
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
Carbazole
4-Chloroanil inc
2-Chloronaphthalene
4-Chloro-3-methyiphenol
2-Chlorophenol

4-Chlorophenyl phenyl ether
Chrysene

Dibenz (a. h) anthracene
Dihen/ofuran
Di -n -bu ty l phlhalate

.3-Dichlorohenzetie

.4-I)iL'hk)robeii7ene

.2-I) ichli)roben/ene
3.3 '-Didiloroheiizidinc
2.4-I ) ichk>rophenol
Dieihyl phth; i la te

2.4-l)imcth> Iphenol
[Dimethy l phlha la te
4.6-I)mitro-2-methylphenol
2.4- l ) in i l rophci io l

QC
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Reporting Limit Recov. RPD RPD
Units Recov. Limits % Limi t % Notes*

Extraction Method: EPA 3550B

mg/kgdry 0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.100
0.100
0.100
0.100
o.ioo /^-^
0.100 ( _ ,
0.100
0.500
0.100
0.100
0.500
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.100
0.100
0.100

5.00
0.100
0.100
0.100
0.100
0.500
0.500

r~\
North Creek A n a l v i i c a l - Bothell *Refer to end of report for text of notes an

Joy 15 Cha' Manager 18939 120th Avenue N E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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m NORTH
CREEK

i ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

' FAX 420-9210
1 FAX 924-9290
' FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C/Quality Control
North Creek Analytical - Bothell

Analvte

Blank (continued)
2.4-Dinitrotoluene
2.6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno ( 1 .2.3-cd) pyrene
Isophorone
2-Methylnaphthalene
|-Methylphcnol
P&4-Methylphenol
Naphthalene
2-Nitroani l ine
3-Nitroanil inc
4-Nitroanil ine
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodiphenylamine
M-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
\\renc
.2.4-Trichlorobenzene

2.4.5- Trichlorophenol
2.4.6-Trichlorophenol
Surrogate 2-F!'

Surrogate I'henol-d6
Surrogate- 2.4.6-TBP

Surrogate: \iirohen:ene-d5
Surrogate: 2-FBP
Surrogate, p- Terphenvl-dl 4

Date Spike Sample QC
Analvzed Level Result Result

0880681-BLK1
8/26/98 ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

1.67 1.18
1.67 1.18
1.67 1.64
1.67 1.33
1.67 1.58
1.67 1.79

Reporting Limit Recov. RPD RPD
Units Recov. Limits % Limit % Notes*

me/kg dry 0.100
0.100
0.500
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.500
0.500
0.500
0.100
0.100
0.500
0.200
0.100
0.500
0.100
0.100
0.100
0.100
0.500
0.100

19.0-141 70.7
44.0-128 70.7
10.0-137 98.2
33.0-108 79.6
51.0-124 94.6
48.0-149 107

•'orth Creek Analvtical - Bothell "Refer to end of report for text of notes and definitions.

Joy B Chaof>. PYojecVManagS-

u'O "
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9-405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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« NORTH
Si CREEK
i ANALYTICAL

Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

1 FAX 420-9210
1 FAX 924-9290^
1 FAX 906-921 (

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle, WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C/Quality Control
North Creek Analytical - Bothell

Analvte

LCS
Acenaphthene
4-Chloro-3-methylphenol
2-Chlorophenol
1 .4-Dichlorobenzene
2.4-Dinitrotoluene
4-Nitrophenol
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenol
Pyrenc
1 .2.4-Trichlorobenzene
Surrogate: 2-FP
Surrogate: Phenol-d6
Surrogate: 2.4.6-TBP
Surrogate: Nitrobenzene-d5
Surrogate: 2-FBP
Surrogate: p- Terphenyl-dl 4

Date Spike
Analyzed Level

088068 1-BS1
8/26/98 3.33

6.67
6.67
3.33 .
3.33
6.67
3.33
6.67
6.67
3.33
3.33
T6/"~
1.67
1.67
1.67
1.67
1.67

Sample QC Reporting Limit Recov. RPD RPD
Result Result Units Recov. Limits % Limit % Notes*

2.22 mg/kg dry
5.00
4.24
2.30
2.51
4.37
2.22
6.34
4.03
2.89
2.92
727 "
1.18
2.01
1.35
1.41
1.69

48.0-110
34.0-115
57.0-110
39.0-110
50.0-110
26.0-116
28.0-147
46.0-120
35.0-110
35.0-143
39.0-110

" "f9.'ti~-i41~'
44.0-128
10.0-137
33.0-108
51.0-124
48.0-149

66.7
75.0
63.6
69.1
75.4
65.5
66.7
95.1
60.4
86.8
87.7
'2.5 "
70. - /-~-N120 Lx
80.8
84.4
101

Matrix Spike
Acenaphthene
4-Chloro-3-methyIphenol
2-Chlorophenol
1.4-Dichlorobenzene
2.4-Dinitrotoluene
4-Nitrophenol
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenol
Pyrene
1.2.4-Trichlorobenzene
Surrogate' 2-FP
Surrogate Pkcnol-d6
Surrogate: 2.4.6-TBP
Surrogate: \ilroben~ene-d5
Surrogate 2-FBP
Surrogate: p-Terphenyl-dl-/

0880681-MSI
8/26/98 3.97

7.93
7.93
3.97
3.97
7.93
3.97
7.93
7.93
3.97
3.97
1.98
I 98
1.98
1 98
1.98
I 98

B808411-05
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2.93
6.29
5.30
2.98
3.12
5.63
2.81
7.39
5.06
3.85
3.63
1.50'
1.48
2.43
1.68
1.90
2.30

mg/kg dry 34.0-122
26.0-129
43.0-131
34.0-131
10.0-126
10.0-1 11
29.0-160
46.0-120
41.0-118
44.0-122
10.0-176
19.0-141
44.0-128
10.0-137
33.0-108
51.0-124
48.0-149

73.8
79.3
66.8
75.1
78.6
71.0
70.8
93.2
63.8
97.0
91.4

' 75.8
74.7
123

84.8
96.0
116

North Creek Analy t ica l - Bothell *Refer to end of report for text of notes an

Joy B Cha . PVojeclNM

J J

anaSr

b
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane, WA 99206-4776

9405 S.W Nimbus Avenue. Beaverton. OR 97008-7132
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NORTH
CREEK

i ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

1 FAX 420-9210
1 FAX 924-9290
• F A X 906-9210

Tetra Tech. inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landf i l l
10022-03
CarlottaCellucci

Sampled: 8/17/98 to 8/20/98
Received: 8/21/98
Reported: 9/25/98 13:58

Semivolatile Organic Compounds by EPA Method 8270C/Quality Control
North Creek Analytical - Bothell

Analyte

Matrix Spike Pup
Acenaphthene

4-Chloro-3-methylphenoI
2-Chlorophenol
1.4-Dichlorobenzene
2.4-Dinitrotoluene
4-Nitrophenol

N-Nitrosodi-n-propylamine
Pcntachlorophcnol
Phenol
'yrene
.2.4-Trichlorobenzene

Surrogate: 2-FP
Surrogate: Phenol-d6
f arrogate: 2.4.6-TBP
Surrogate: !\'itrobenzene-d5
Surrogate: 2-FBP
Surrogate: p-Terphenyl-d!4

Date Spike
Analvzed Level

Sample
Result

QC
Result

Reporting Limit Recov.
Units Recov. Limits %

RPD
Limit

RPD
% Notes*

0880681-MSDI B808411-05
8/26/98 3.97

7.93
7.93
3.97
3.97
7.93
3.97
7.93
7.93
3.97
3.97
1.98
1.98
1.98
1.98

1. 98
1.98

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2.79
5.95
5.18
2.99
2.96
5.05
2.80
7.40
4.91
3.45
3.46
1.49
1.47
2.28
1.56
1.83
2.03

mg/kgdry 34.0-122
26.0-129
43.0-131
34.0-131
10.0-126

10.0-111
29.0-160
46.0-120
41. 0-1 18
44.0-122
10.0-176
19.0-141
44.0-128
10.0-137

33.0-108
51.0-124
48.0-149

70.3
75.0
65.3
75.3
74.6
63.7
70.5
93.3
61.9
86.9
87.2
o.J
74.2
115

78.8
92.4
103

56.0
29.0
27.0
23.0
22.0
43.0
25.0
29.0
29.0
31.0
24.0

4.86
5.57
2.27

0.266
5.22
10.8

0.425
0.107

3.02
11.0
4.70

urth C'reek Analvtical - Bothell

w
Joy B Chang' Project •Ndanage

*Refer to end of report for text of notes and definitions.

1S939 !20ih Avenue NE Suite 101. Bothell. WA 98011-9508
E.isi n 115 Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S.W. Nimbus Avenue. Beavenon OR 97008-7132
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111 NORTH
CREEK

(ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290--

PORTLAND • (503)906-9200 • FAX 906-921^

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlorta Cellucci

Sampled: 8/17/98 to 8/20/98
Received. 8/21/98
Reported: 9/25/98 13:58

Notes and Definitions

Note

Results in the diesel organics range are primarily due to overlap from a heavy oil range product.

To reduce matrix interference, the sample extract has undergone florisil clean-up, method 3620. which is specific to non-polar
compound contamination.

The reporting l imi t for th is analyte has been raised to account for matrix interference.

The surrogate recovery for this sample is outside of established control limits. Review of associated QC indicates the recovery
for this surrogate does not represent an out-of-control condition.

The surrogate recovery for this sample is not available due to sample di lut ion required from high analyte concentration and/or
matrix interferences.

The reporting l imi t for this analyte has been raised due to interfering extraction background peaks.

The surrogate recover.' for t h i s sample is outside of established control limits due to a sample matrix effect.

Due to matrix interference wi th the internal standard associated with this analyte. the reported result should be considered an
approximate value.

The recover.' of this surrogate is outside control l imi ts due to sample di lut ion required from high analyte concentration and/or
matr ix interferences.

10 Analyses are not controlled on RPD values from sample concentrations less than 5 times the reporting l imit .

' ' The RPD value for this QC sample is above the established control l i m i t . Review of associated QC indicates the high RPD does not
represent an out-of-control condi t ion for the batch.

1 - Visual examination indicates the RPD and/or matr ix spike recovery is outside the control limit due to a non-homogeneous sample
matr ix .

1 3 The spike recover, for this QC sample is outside of established control l imits . Review of associated batch QC indicates the
recovery for this analyte docs not represent an out-of-comrol condi t ion for the batch.

1-1 Analyses are not controlled on matr ix spike RPD and/or percent recoveries when the sample concentration is significantly higher
than the spike level.

15 Post-digestion Matrix Spike.

North C'reek Ana lv t i ca l - Bothell

Joy B 1'rWel Mhnaget

V ) \)
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
Eas; 11115 Montgomery. Suite 8. Spokane. WA 99206-4776

9-105 S W. Nimbus Avenue. Beaverton. OR 97008-7132
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t NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503)906-9200 • FAX 906-9210

TeiraTech. Inc.
600 University St.. Suite 800
Seattle, WA98101

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Sampled: 8/17/98 lo 8/20/98
Received: 8/21/98
Reported. 9/25/98 13:58 _

Notes and Definitions

Note

16 The spike recovery for this QC sample was outside the laboratory's default control l imits but wi th in the vendor's published
acceptance criteria.

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting l imit

NR Not Reported

dry Sample results reported on a dry weight basis

Recov. Recovery

RPD Relative Percent Difference

onh Creek Amilvncal - Bothel

Joy U Chan«..Projtct iv4anaeef\/

X j o" / 1S939 120:n Avenue N.E . Suile 101. Bothell. WA 98011-9508
East 1 1 1 1 5 Momgomeiy. Suite B. Spokane. WA 99206-4776

9J05 S W. Minibus Avenue. Beaverton. OR 97008-7132
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ô
UJ

UJ
o
UJ
cc

UJ

g.

CO

u.
O
a
O

UJ

o

I
o

i.

UJ

D
A

II
IS

R
E

LI
N

Q
U

IS
H

E
D

 B
Y

 (s
ig

na
tu

re

tu
re

m
aui
iD
S
cr

iLL

2:
o
O

?
i•§>
o

«
o



* NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 906-9200 • FAX 906-9210

Tetra Tech. Icr.
600 University St.: Suite 800
Seattle. WA 98101

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manaeer: Carlotta Cellucci

Sampled. 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

ANALYTICAL REPORT FOR SAMPLES:

Sample Description Laboratory Sample Number Sample Matrix Date Sampled

090198-BIL-MW3-GW-01

090I98-BIL-MW4-GW-01

090298-BIL-MW2-GW-01

090198-BIL-MW5-GW-01

TRIP BLANK

B809089-01

B809089-02

B809089-03

B809089-04

B809089-05

Water

Water

Water

Water

Water

9/1/98

9/1/98

9/2/98

9/1/98

9/1/98

h Creek Ana ly t i ca l - Bothell The results in this report apply to the samples analyzed in accordance with the chain of custody document.
This analytical report must be reproduced in its entirety.

Joy B Chan£. Project'Vlanaeej/

U J "D
18929 120in Avenue N.E.. Suiie 101. Bolhell. WA 98011-9508
Eas; 1 1 1 1 5 Montgomery Suite B. Spokane. WA 99206-4776

9J05 S W. Nimbus Avenue. Beavenon. OR 97008-7132

Page I of 51



- NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210

SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 906-9200 • FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill

10022-03
CarlottaCellucci

Sampled: 9/1/98 to 9/2/98

Received: 9/3/98
Reported: 9/28/98 17:46

Hydrocarbon Identification by Washington DOE Method NWTPH-HC1D
North Creek Analytical - Bothell

Analvte

090I98-B1L-MW3-CW-01
Gx Range Hydrocarbons
Kerosene Range Hvdrocarbons
Diesel Ranee Hvdrocarbons
Insulating Oil Range Hydrocarbons
Heavy Fuel Oil Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

Batch Date Date
Number Prepared Analvzed

Surrogate
Limits

Reponing
Limit

B809089-M
0980181 9/5/98 9/8/98
••
M

"

• 1 " M

II M M

" " " 50.0-150

0.250
0.630
0.630
0.630
0.630
0.630

Result Units Notes*

Water

ND mg/l
ND
ND
ND
ND
ND

72.5 %

090198-BIL-M W4-G W-01
Gx Range Hydrocarbons
Kerosene Range Hydrocarbons
Diesel Range Hydrocarbons
Insulating Oil Range Hydrocarbons

eavy Fuel Oil Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

090298-B1L-M\V2-GW-01
Gx Range Hydrocarbons
Kerosene Range Hydrocarbons
Diesel Range Hydrocarbons
Insula t ing Oil Range Hydrocarbons
Heavy Fuel Oil Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate. 2-FBP

090198-BI L-M W5-GW-01

Gx Range Hydrocarbons
Kerosene Range Hydrocarbons
Diesel Range Hydrocarbons
I n s u l a t i n g Oil Range Hydrocarbons
Heavy Fuel Oil Range Hydrocarbons

Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

0980181 9/5/98

B809089-02
9/8/98

50.0-150

0980181 9/5/98
B809089-03

9/8/98

0.250
0.630
0.630
0.630
0.630
0.630

0.250
0.630
0.630
0.630
0.630
0.630

ND
ND
ND
ND
ND
ND

"85.0"

ND
ND
ND
ND
ND

Water
mg/l

Water
mg/l

50.0-150

0980181 9/5/98

B809089-04

9/8/98 0.250
0.630
0.630
0.630
0.630
0.630

50.0-150

ND
ND
ND
ND
ND
ND_

"82.9

Water

mg/l

orth Creek Annlv t ica l - Bothell *Refer to end of report for text of notes and definitions.

Joy B Chang". fcrojcKl Manner 18939 120th Avenue N.E.. Suite 101. Bothell, WA 98011-9508
East 11115 Montgomery Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132

Page 2 of 51



* NORTH
CREEK

i ANALYTICAL
Environmental Laboratory Services

BOTHELL
SPOKANE

PORTLAND

(425)420-9200 • FAX 420-9210
(509) 924-9200 • FAX 924-9290
(503) 906-9200 • FAX 906-92/

Tetra Tech. Inc.
600 University St., Suite 800
Seattle. WA 98101

Project: Bradford Island Landfil l
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Volatile Petroleum Products by NWTPH-Gx
North Creek Analytical - Bothell

Analyte
Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit Result Units Notes*

090198-B1L-MW3-GW-01
Gasoline Range Hydrocarbons
Surrogate: 4-BFB (FID)

090198-B1L-MW4-G W-01
Gasoline Range Hydrocarbons
'Surrogate: 4-BFB 7FID)

090298-B1L-MW2-GW-01
Gasoline Range Hydrocarbons
Surrogate:~ 4-BFB (FID)

090198-B1L-MW5-GW-01
Gasoline Range Hydrocarbons
Surrogaie~~J-BFB(FlDJ~~

B809089-Q1
0980148 9/4/98 9/4/98
" " " "500750~

B809089-02
0980148 9/4/98 9/4/98

50.0-150

B809089-03
0980148 9/4/98 9/4/98

50.0-150

B809089-04
0980148 9/4/98 9/4/98

50.0-150

50.0

50.0

50.0

50.0

Water
ND ug/l
119 %

Water
ND _ ug/l_
[29 %

Water
ND ug/l

"Y24 %

Water
_ND _ _ug/l
T25 %

North Creek Analyt ica l - Bothell *Refer to end of report for text of notes and defiik J

Joy B Chan^. PrV>j 18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S.W. Nimbus Avenue. Beaverton, OR 97008-7132

Page 3 of 51



$sNORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

1 FAX 420-9210
1 FAX 924-9290
' FAX 906-9210

Tetra Tech. Inc.
600 University St., Suite 800
Seattle, WA98101

Project:
Project Number.

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Semivolatile Petroleum Products by NWTPH-Dx (w/o Acid/Silica Gel Clean-up)
North Creek Analytical - Bothell

Analyte

090I98-BIL-MW3-GW-01
Diesel Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

Q90I98-B1L-MW4-GW-01

Diesel Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

090298-BIUMW2-GW-01
Diesel Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

090I98-BIL-MW5-GW-01
Diesel Range Hydrocarbons

Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

Batch Date Date Surrogate
Number Prepared Analyzed Limits

B809089-01
0980181 9/5/98 9/8/98
" " "

50.0-150

B809089-02
0980181 9/5/98 9/8/98
ii .1 M

50.0-150

B809089-03
0980181 9/5/98 9/8/98
" " "

50.0-150

B809089-04
0980181 9/5/98 9/8/98
•I ii H

50.0-150

Reporting
Limit

0.250
0.500

0.250
0.500

0.250
0.500

0.250
0.500

Result

ND
ND

72.5

0.332
ND

85.0

0.502
ND

81.3

0.340
ND

82.9

Units Notes*

Water
mg/l
"

%

Water
me/1
11

%

Water
mg/l
11

%

Water
mg/l
11

%

.>rth Creek Analvtical - Bothell *Refer to end of report for text of notes and definitions.

Jov B Chann/l'roWlSjVlanae
'

n/l'roWlSj

-
1S939 I20!h Avenue N.E.. Suite 101. Bothell. WA 98011-9508
Eas; 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W Nimbus Avenue Beaverton. OR 97008-7132

Page 4 of 51



NORTH
•4' CREEK

mmi ANALYTICAL
^^^^^^h^^^^Lrtfl^BH
••••Î H Environmental Laboratory Services

Tetra Tech. Inc. Project:
600 University St., Suite 800 Project Number:
Seattle, WA 98 101 Project Manager:

Total Metals by

Bradford Island Landfill
10022-03
Carlotta Cellucci

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290—

PORTLAND • (503)906-9200 • FAX 906-921 (

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

EPA 6000/7000 Series Methods
North Creek Analytical - Bothell

Batch Date
Analyte Number Prepared

090 1 98-BI L-M W3-GW-0 1
Calcium 0980557 9/17/98
Iron
Magnesium
Potassium " "
Sodium
Antimony 0980333 9/10/98
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Selenium
Silver " "
Thallium
Vanadium
Zinc " "
Mercury • 0980414 9/14/98
Aluminum 0980533 9/23/98

090198-BIL-MW4-GW-01
Calcium 09X0557 9/17/98
Iron
Magnesium
Potassium
Sodium
Ant imony 0980333 9/10/98
Arsenic " "
Barium
Bery l l i um
Cadmium
Chromium
Cobalt
Copper

North Creek Analyt ical - Bothell

Date Specific
Analyzed Method

B809089-01
9/22/98 EPA 601 OB

EPA 601 OB
EPA 601 OB
EPA 601 OB
EPA 601 OB

9/11/98 EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020

9/15/98 EPA7470A
9/23/98 EPA 6020

B809089-02
9/22/98 EPA 601 OB

EPA 601 OB
EPA6010B
EPA 601 OB
EPA 601 OB

9/11/98 EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020

Reporting
Limit Result Units Notes*

Water
0.250 20.7 mg/l
0.150 ND
0.100 6.49
0.200 1.54
0.500 5.89

0.00100 ND
0.00100 ND

0.0100 0.0233
0.00100 ND
0.00100 ND
0.00100 0.00111
0.00100 ND
0.00100 0.00185 " /— -.
0.00100 ND " (
0.00100 0.348 " -̂""
0.00100 0.00247
0.00100 ND
0.00100 ND
0.00100 ND
0.00100 ND

0.0100 ND
0.00100 ND

0.0500 0.107

Water
0.250 72.6 mg/l
0.150 11.0
0.100 16.4
0.200 4.70
0.500 9.26

0.00100 ND
0.00100 0.00228

0.0100 0.264
0.00100 ND
0.00100 ND
0.00100 0.00350
0.00100 0.00553
0.00100 0.00761

* Refer to end of report for text of notes and defii\^ J.

Joy B Cham^l'rViect Fvlanagtfr.
13939 120H1 Avenue M.E.. Suite 101. Bothell. WA 98011-9508
Eas; 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beavenon. OR 97008-7132

Page 5 of 51



NORTH
CREEK

|̂ ||j ANALYTICAL
u ̂  ^^^^• •••••• Environmental Laboratory Services

Tetra Tech. Inc.
600 University St..
Seattle. W A 98 101

Project:
Suite 800 Project Number:

Project Manager:

Total Metals by

Bradford Island Landfil l
10022-03
Carlotta Cellucci

BOTHELL
SPOKANE

PORTLAND

• (425) 420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503)906-9200 • FAX 906-9210

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/9817:46

EPA 6000/7000 Series Methods
North Creek Analytical - Bothell

Analyte
Batch
Number

Date
Prepared

090198-BIL-|VtW4-GW-01 (continued!
Lead
Manganese
Nickel
Selenium
Silver
Thal l ium
V a n a d i u m
Zinc
Mercury
A l u m i n u m

0980333
"
"
11

11

"
••
11

0980414
0980533

9/10/98
"
"
"
11

••
"
"

9/14/98
9/23/98

090298-BIL-MW2-GVV-01
Calcium
l-on
Magnesium
Potassium
Sodium
Ant imony
Arsenic
Barium
Beryll ium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Selenium
Si lve r
T h a l l i u m
V a n a d i u m
Zinc
Mercury
M u m i n u m

0980557
11

11

11

••

0980333
11

11

"
"
11

••
"

"

-
••
11

••
"

0980414
0980533

9/17/98
"
••
11

••

9/10/98
"
••
••
"
"
"
"
11

"
11

11

"
••
••
"

9/14/98
9/23/98

090198-BIL-IMW5-GW-OI
Calcium

i

0980557 9/17/98

Date Specific
Analyzed Method

B809089-02
9/11/98 EPA 6020
9/12/98 EPA 6020
9/11/98 EPA 6020

EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020

9/15/98 EPA7470A
9/23/98 EPA 6020

B809089-03
9/22/98 EPA 601 OB

EPA 601 OB
EPA 601 OB
EPA 601 OB
EPA 601 OB

9/11/98 EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020
EPA 6020 .
EPA 6020
EPA 6020
EPA 6020

9/15/98 EPA7470A
9/23/98 EPA 6020

B809089-04
9/22/98 EPA 601 OB

Reporting
Limit

0.00100
0.0100

0.00100
0.00100
0.00100
0.00100
0.00100

0.0100
0.00100

0.250

0.250
0.150
0.100
0.200
0.500

0.00100
0.00100

0.0100
0.00100
0.00100
0.00100
0.00100
0.00 1 00
0.00100
0.00100
0.00100
0.00100
0.00100
0.00100
0.00100

0.0100
0.00100

0.250

0.250

Result Units Notes*

Water
0.0123 mg/l

2.49
0.00939

ND
ND
ND

0.00691
0.0237

ND
1.46

Water
4.51 mg/l
4.34
1.17
5.15
49.2

0.00108
0.00808

0.128
ND
ND

0.00351
0.00163
0.00567
0.00771
0.0987

0.00246
0.00148

ND
ND

0.0119
0.0268

ND
3.48

Water
72.9 mg/l

Rorth Creek Analvlical - Bothell *Refer to end of report for text of notes and definitions.

Joy B Chang: Pnpject^-lanager 18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132

Page 6 of 51



- NORTH
CREEK

SPHPJ
I^^^MC^^^^^H

Tetra Tech. Inc.
600 University St.r
Seattle. WA9810I

ANALYTICAL
Environmental Laboratory Services

Project: Bradford Island Landfil l
Suite 800 Project Number: 10022-03

Project Manager: Carlorta Cellucci

BOTHELL
SPOKANE

PORTLAND

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290—
• (503) 906-9200 • FAX 906-92 1<f

Sampled: 9/1/98 to 9/2/98

Received: 9/3/98
Reported: 9/28/9817:46

Total Metals by EPA 6000/7000 Series Methods

Analyte

North Creek Analytical - Bothell

Batch Date Date Specific

Number Prepared Analyzed Method

Reporting
Limit

090198-B1L-M\V5-GW-01 (continued) B809089-04
Iron
Magnesium
Potassium
Sodium
Antimony
Arsenic

Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Selenium
Silver
Thallium
Vanad ium

Zinc
Mercury

A l u m i n u m

0980557 9/17/98 9/22/98 EPA6010B

EPA 601 OB

EPA 601 OB

EPA 601 OB

0980333 9/10/98 9/11/98 EPA 6020

EPA 6020

EPA 6020

EPA 6020

EPA 6020

EPA 6020

EPA 6020

EPA 6020

EPA 6020

9/12/98 EPA 6020

9/11/98 EPA 6020

EPA 6020

EPA 6020

EPA 6020

EPA 6020

EPA 6020

0980414 9/14/98 9/15/98 EPA 7470A

0980533 9/23/98 9/23/98 EPA 6020

0.150
0.100
0.200
0.500

0.00100
0.00100

0.0100
0.00100
0.00100
0.00100
0.00100
0.00100
0.00100

0.0100
0.00100
0.00100
0.00100
0.00100
0.00100

0.0100
0.00100

0.250

Result Units Notes*

Water

8.88 mg/l
16.7
4.91
10.3
ND

0.00261
0.249

ND
ND

0.00345
0.00562
0.00730
0.0108 " /—^

2.68 " I
0.00902

ND
ND
ND

0.00663
0.0238

ND
1.63

North Creek Analvtical - Bothell *Refer to end of report for text of notes and defin,

\
Joy B Chang. l_>rt>je\l Manager

\ I 'J

18939 !20ih Avenue N E . Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132

Page 7 of 51



* NORTH

55̂ ;
. ^^^k^^^^^^H)sSs
Tetra Tech. Inc.
600 University St..
Seattle. WA 98 101

Analyte

ANALYTICAL
Environmental Laboratory Services

Project: Bradford Island Landfill
Suite 800 Project Number: 10022-03

Project Manager: Carlotta Cellucci

Organochlorine Pesticides and PCBs by EPA Method
North Creek Analytical - Bothell

Batch Date Date Surrogate
Number Prepared Analyzed Limits

BOTHELL
SPOKANE

PORTLAND

• (425) 420-9200 • FAX
• (509) 924-9200 • FAX
• (503) 906-9200 • FAX

Sampled: 9/1/98 to
Received: 9/3/98

420-9210
924-9290
906-9210

9/2/98

Reported: 9/28/9817:46

8081 A and 8082

Reporting
Limit

090I98-BIL-M\V3-G\V-01 B809089-01
Aldrin
alpha-BHC
beta-BHC
delta-BHC

0980180 9/5/98 9/24/98
" " ••

M .1

„

gamma-BHC (Lindane)
Chlordanc (tech)
alpha-Chlordane
garnma-Chlordane
4;4'-DDD
4:4'-DDE
4.4'-DDT
Dieldrin
Endosulfan 1
Endosulfan 11
Tndosulfan sulfate
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268

Surrogate. TCX

II 1. M

11 "

"

,1

M

„

II

„

1, II

„

1. I. II

M ,1

„

II II II

1, II M

„

II M II

" " "

„ .1

„

II

"

.,

11

I,

m o-i so

0.0400
0.0200
0.0300
0.0200
0.0300

0.150
0.0200
0.0200
0.0400
0.0300
0.0900
0.0700
0.0300
0.0500
0.0700
0.0800
0.0800
0.0300
0.0300

0.500
1.50

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

Result Uni ts

Water

ND ug/1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

81.5 %

Notes*

orth Crock Analytical - Bolhell *Refer to end of report for text of notes and definitions.

Joy B Chayt. PrbJ6Ct\Manaedf\

) J "0
18939 120th Avenue ME .Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132

PaaeSof 51



- NORTH
CREEK
i ANALYTICAL

Environmental Laboratory Services

BOTHELL • (425)420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210

FAX 924-9290—

FAX 906-921|

Tetra Tech. Inc.
600 University St., Suite 800
Seattle, WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Organochlorine Pesticides and PCBs by EPA Method 8081A and 8082
North Creek Analytical - Bothell

Analyte

090 1 98-BI L-MW4-C W-0 1
Aldrin

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Chlordane (tech)
alpha-Chlordane
gamma-Chlordane
4.4'-DDD
4.4'-DDE
4,4 '-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268
Surrogate: TCX

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B809089-02
0980180 9/5/98 9/24/98 0.0400

0.0200
0.0300
0.0200
0.0300

0.150
0.0200
0.0200
0.0400
0.0300
0.0900
0.0700
0.0300
0.0500
0.0700
0.0800
0.0800
0.0300
0.0300

0.500
1.50

0.100
0.100
0.1 00
0.100
0.100
0.100
0.100
0.100
0.100

40.0-130

Result Uni ts Notes*

Water

ND ug/l
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " ^-^
ND " (
ND " ^— ''
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

" 77.5"" %

North Creek Analvt ical - Bothell *Refer to end of report for text of notes and defi/[

Joy B Changy/Projcct Manager
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W Nimbus Avenue. Beaverton. OR 97008-7132

Page 9 of 51



e NORTH
M ^K. *^^^^^ ^^^ ^^^ ^^^^

iER4 ANALYTICAL
• IHHMH Environmental Laboratory Services

Tetra Tech. Inc. Project:
600 University St., Suite 800 Project Number:
Seattle, WA 98 101 Project Manaeer:

Organochlorine Pesticides

BOTHELL
SPOKANE

PORTLAND

Bradford Island Landfill
10022-03
Carlotta Cellucci

• (425) 420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503) 906-9200 • FAX 906-9210

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/9817:46

and PCBs by EPA Method 8081 A and 8082
North Creek Analytical - Bothell

Batch Date •
Analyte Number Prepared

090298-B1L-MW2-GW-01
Aldrin 0980180 9/5/98
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Chlordane (tech)
alpha-Chlordane
gamma-Chlordane
4.4--DDD
4.4--DDE
4.4--DDT
Dieldrin
Endosulfan I
^idosulfan 1 1 . . . .
tndosulfan sulfate
Endrin
Endrin aldehyde " "
Heptachlor
Heptachlorepoxide
Methoxychlor
Toxaphene
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 126X
^i/rroitcitc: 7T.V

Date Surrogate Reporting
Analyzed Limits Limit

B809089-03
9/24/98 0.0400

0.0200
0.0300
0.0200
0.0300

0.150
0.0200
0.0200
0.0400
0.0300
0.0900
0.0700
0.0300
0.0500
0.0700
0.0800
0.0800
0.0300
0.0300

0.500
1.50

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

400-130

Result Units Notes*

Water
ND ug/1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

60. 8 %

'onh Creek Anaktical - Bothell *Refer to end of report for text of notes and definitions.

Joy B Chai>c\ PmjeCtWlanaMr\

\ j

1S939 120th Avenue N E.. Suite 101. Bothell. WA 98011-9508
Ens; 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9J05S.W Minibus Avenue Beaveiton. OR 97008-7132

Page 10 of 51



£ NORTH

• ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290-

PORTLAND • (503) 906-9200 • FAX 906-921(f

Tetra Tech, Inc.
600 University St.: Suite 800
Seattle, WA9810I

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Organochlorine Pesticides and PCBs by EPA Method 8081A and 8082
North Creek Analytical - Bothell

Analyte

090 1 98-B 1 L-MW5-G W-0 1
Aldrin
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Chlordane (tech)
alpha-Chlordane
gamma-Chlordane
4.4'-DDD
4.4'-DDE
4.4'-DDT
Dieldrin
Endosulfan 1
Endosulfan I I
Endosulfan sulfate
Endrin
Endrin aldehyde
Hcptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
A roc lor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268
Surrogate: TCX

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B809089-04
0980180 9/5/98 9/24/98 0.0400

0.0200
0.0300
0.0200
0.0300

0.150
0.0200
0.0200
0.0400
0.0300
0.0900
0.0700
0.0300
0.0500
0.0700
0.0800
0.0800
0.0300
0.0300

0.500
1.50

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

40.0-130

Result Units Notes*

Water
ND ug/l
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " ^— ..
ND " (
ND " ^
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

75.0 %

North Creek Analy t ica l - Bothell *Refer to end of report for text of notes and defii\^

Joy B CharjiL PrbjectNManagar ;
1S939 120lh Avenue N E.. Suite 101. Bo'.hell. WA 98011-9508
Ens: 11115 Montgomery. Suiie B. Spokane. WA 99206-4776

9-A05 S.W Nimbus Avenue. Beaverton. OR 97008-7132

Page 11 of 51



*s NORTH
CREEK

|gg^ ANALYTICAL = :
) HB^^M Environmental Laboratory Services PORTLAND •

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Analvte

090198-BIL-IV1W3-GW-01
2.4-D
2:4-DB
2.4.5-T
2.4.5-TP (Silvex)
Dalapon
Dicamba
Dichlorprop
Dinoseb
MCPA
MCPP
Surrogate: 2. 4- DC A A

090I98-BIL-MW4-GW-01
^.4-D
2.4-DB
2.4.5-T
2.4.5-TP (Si lvex)
Dalapon
Dicamba
Dichlorprop
Dinoseb
MCPA
MCPP
Surrogate 2.4-DCAA

Q90298-BI L-M\V2-CVV-0 1
2.4-D
2.4-DB
2.4.5-T
2.4.5-TP ( S i l v e x )
D;ilapon
Dicamba
Dichlorprop
Dinosoh
MCPA
MCPP
Surrogate. 2.4-DCAA

k
North Creek Ana ly t i ca l - Bolhell

Vx^ /-

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manaeer: Carlotta Cellucci

Chlorinated Herbicides by EPA Method 8151 A
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B809089-01
0980213 9/8/98 9/22/98 0.500

1.00
1.00
1.00
1.50

0.500
1.00
1.00
50.0
50.0

24.0-135

B809089-02
0980213 9/8/98 9/22/98 0.500

1.00
1.00
1.00
1.50

0.500
1.00
1.00
50.0
50.0

24.0-135

B809089-03
0980213 9/8/98 9/22/98 0.500

1.00
1.00
1.00
1.50

0.500
1.00
1.00
50.0
50.0

24.6-135

(425)420-9200 • FAX 420-9210
(509) 924-9200 • FAX 924-9290
(503)906-9200 • FAX 906-9210

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/9817:46

Result Units Notes*

Water
ND ug/1
ND
ND
ND
ND
ND
ND
ND
ND
ND

54.2 %

Water
ND ug/1
ND
ND
ND
ND
ND
ND
ND
ND
ND

82.5 %

Water
ND ug/1
ND
ND
ND
ND
ND
ND
ND
ND
ND

"663""'.'% "

* Refer 10 end of report for text of notes and definitions.

Joy B Changf Prpurci'
1 13939 120th Avenue N E . Suite 101. Bothell. WA 98011-9508

Easi 11115 Montgomery. Suite B. Spokane, WA 99206-4776
9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132

Page 12 of 51



t» NORTH
CREEK

: ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290_

' F A X 906-92 f

Tetra Tech. Inc.
600 University St.r Suite 800
Seattle. WA98101

Project:
Project Number:

Project Manager:

Bradford Island Landfil l
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Chlorinated Herbicides by EPA Method 8151A
North Creek Analytical - Bothell

Analvte

090198-BIL-MW5-GW-01
2.4-D
2.4-DB
2.4.5-T
2.4.5-TP (Silvex)
Dalapon
Dicamba
Dichlorprop
Dinoseb
MCPA
MCPP

Surrogate: 2.4-DCAA

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B809089-04
0980213 9/8/98 9/22/98 0.500

1.00
1.00
1.00
1.50

0.500
1.00
1.00
50.0
50.0

24.0-135

Result Units Notes*

Water
ND ue/l
ND
ND
ND
ND
ND
ND
ND
ND
ND

81.4 %

North Creek Analytical - Bothell *Refer to end of report for text of notes and defin-.

Joy B Chang.xKrojict ManagerI set Man

./

18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton, OR 97008-7132

Page 13 of 51



* NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

' F A X 420-9210
1 FAX 924-9290
1 FAX 906-9210

Tetra Tech. Inc.
600 University St., Suite 800
Seattle. WA 98101

Project:

Project Number:
Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Analyte Number Prepared Analvzed Limits Limit

090 1 98-B1 L-MW3-G W-0 1 B809089-01
Acetone 0980188 9/5/98 9/5/98 10.0
Benzene " " " 1.00
Bromobenzene " " " 1.00
Bromochloromethane " " " 1.00
Bromodichloromethane " " " 1.00
Bromoform " " " 1.00
Bromomethane " " " 1.00
2-Butanone " " " 10.0
n-Butylbenzene " " " 1.00
sec-Butylbenzene " " " 1.00
tert-Butylbenzene " " " 1.00
Carbon disiilfide " " " 1.00
Carbon tetrachloride " " " 1.00
Kilorobenzcne " " " 1.00
L'hloroethane " " " 1.00
Chloroform " " " 1.00
Chloromethane " " " 5.00
2-Chlorotoluene " " " 1.00
4-ChIorotoluene
Dibromochloromethane
1.2-Dibromo-3-chloropropane " " " :
1.2-Dibromoethane
Dibromomethane " " "
1 .2-Dichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene " " "
Dichlorodifluoromethane
1.1-Dichloroethane
1.2-Dichloroeihane
I . l -Dichloroethene " " "
cis-1.2-Dichloroethene
trans- 1.2-Dichloroethene

.2-Dichloropropane
1.3-Dichloropropane " "
2. 2-Dichloropropane

.1-Dichloropropene " "
cis- 1 .3-Dichloropropene
trans- 1.3-Dichloropropene " "

k

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Uni ts Notes*

Water
ug/1
"
11

11

"
"
"
11

M

11

11

11

"
11

11

"
"
"
11

11

11

"
11

11

M

"
"
"
11

11

11

11

11

"
"
M

M

onh Creek Ana ly t i c a l - Bothell *Refer to end of report for text of notes and definitions.

Joy B Chang. Project Manager 18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S W. Nimbus Avenue. Beaverton. OR 97008-7132
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- NORTH

i9bra£& i A Kl A 1 A/TI^^ A 1 BOTHELL • (425)420-9200 - FAX 420-9210
BT«K^ MIMMLY 1 lv^/\L- SPOKANE • (509) 924-9200 • FAX 924-9290
••••• Environmental Laboratory Services PORTLAND • (503) 906-9200 • FAX 906-92^

Tetra Tech: Inc.
600 University St.. Suite 800
Seattle. WA 98 101

Analyte

090198-BIL-M\V3-GW-01 (continued)
Ethylbenzene
Hexachlorobutadiene
2-Hexanone
Isopropylbenzene
p-Isopropyltoluene
Methylene chloride
4-Methyl-2-pentanone
Naphthalene
n-Propylbenzene
Styrcne

.1.1 ,2-Tetrachloroethane
1 . 1 .2,2-Tetrachloroethane
Tetrachloroethene
Toluene

.2.3-Trichlorobenzene

.2.4-Trichlorobenzene
1.1.1 -Trichloroethane
,1.2-Trichloroethane

Trichloroethene
Trichlorofluoromethane

.2.3-Trichloropropane

.2.4-Trimethylbenzene

.3.5-Trimethylbenzene
Viny l chloride
m.p-Xylene
o-Xylene
Surrogate: 2-Bromopropene
Surrogate: 1,2-DCA-d-f
Surrogate Toluene-d8
Surrogate: -t-BFB

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B809089-01
0980188 9/5/98 9/5/98 1.00

1.00
10.0
1.00
1.00
5.00
10.0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

1.00
1.00
1.00
1.00
1.00
2.00
1.00

80.0-120
80.0-120
80.0-120
SO. 0-1 20

Sampled: 9/1/98 10 9/2/98
Received: 9/3/98
Reported: 9/28/9817:46

Result Units Notes*

Water
ND ug/l
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

6.62 " ^-^
ND " (
ND " V—
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

95.0 %
109

95.0
995

North Creek Analvt ica l - Bothell "Refer to end of report for text of notes an

Joy B Chang/Project Manager/ \
' j< 18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508

East 11115 Montgomery. Suite B. Spokane. WA 99206-4776
9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132

Page 15 of 51



NORTH
CREEK

j ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290
FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlona Cellucci

Sampled: 9/1/98 to 9/2/98

Received: 9/3/98
Reported: 9/28/98 17:46

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Analvte .

090198-BIL-MW4-GW-01
Acetone
Benzene
Bromobenzehe
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon disul f ide

t rbon letrachloride
lorobenzene
lorocthane

Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane
1 .2-Dibromo-3-chloropropane
1.2-Dibromoethane
Dibromomethane
1 ,2-Dichlorobenzene
1 .3-Dichlorobenzene
1 .4-Dichiorobenzene
Dichlorodinuoromethane
l . l -Dich loroe thane
1.2-Dichloroethane
I . l - D i c h l o r o e l h e n e
cis- l .2-Dichloroethene
trans- 1 .2-Dichloroethene
1 .2-Diehloropropane
1 .3-Dichloropropane
2.2-Dichloropropane
I . l -Dichloropropene
cis- 1.3-Dichloropropene
trans- 1 .3-Dichloropropene

fc^_

Batch Date Date Surrogate Reporting
Number Prepared Analvzed Limits Limit

B809089-02
0980188 9/5/98 9/5/98 10.0

1.00
1.00
1.00
1.00
1.00
1.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
5.00
1.00
1.00
1.00

" 5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1. 00
1.00
1.00
1.00

Result Units Notes*

Water
ND ug/l
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Imh Creek Anakiical - Boihell ' Refer to end of report for text of notes and definitions.

Jov B Chanc/froiVctManaeer• ' ' 13939 120th Avenue M E . Suite 101. Bothell, WA 98011-9508
East 1 1 1 1 5 Montgomery Suite B. Spokane. WA 99206-4776

9405 S W Minibus Avenue. Beaveiton. OR 97008-7132

Page 16 of 51



-NORTH
CREEK

loî  ANALYTICAL
^^^K^^-^^H^ •̂••H Environmental Laboratory Services

Tetra Tech, Inc. Project: Bradford Island Landfill
600 University St.. Suite 800 Project Number: 10022-03
Seattle. WA 981 01 Project Manager: Carlotta Cellucci

Volatile Organic Compounds by EPA Method
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

090198-BIL-MW4-CW-01 (continued) B809089-02
Ethylbenzene 0980188 9/5/98 9/5/98
Hexachlorobutadiene " " "
2-Hexanone

Isopropylbenzene " " "
p-lsopropyltoluene " "
Methylene chloride
4-Methyl-2-pentanone
Naphthalene
n-Propylbenzene " " "
Styrene " "
1 . 1 . 1 .2-Tetrachloroethane
1 . 1 .2.2-Tetrachloroethane
Tetrachloroethene
Toluene " "

1 .2.3-Trichlorobenzene

.2.4-Trichlorobenzene

.l . l-Trichloroethane
1.1.2-Trichloroethane
Trichlorocthene
Trichlorofluoromethanc
I.2.3-Trichloropropane " " "
.2.4-Trimethylbenzene
.3.5-Trimethylbenzene

Vinyl chloride
m.p-Xylenc
o-Xylene

Surrogate 2-Bromopropene " " " 800-120
Surrogate: 1.2-DCA-d4 " " " 80.0-120'
Surrogate: Toliiene-d8 " " " SO. (1-120
Surrogate: 4-KFR " " " 800-120

BOTHELL
SPOKANE

PORTLAND

8260B

Reporting
Limi t

1.00
1.00
10.0
1.00
1.00
5.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
2.00
1.00

• (425)420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290-
• (503) 906-9200 • FAX 906-92 1(

Sampled: 9/1/98 to 9/2/98

Received: 9/3/98
Reported: 9/28/9817:46

Result Units Notes*

Water
ND ug/l
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " /—

.... - (
ND " V~"
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

94.0 %
110

95.5
98.5

North Creek Analytical - Bothell *Refer to end of report for text of notes an,

.' B Chang/i'rVject'lVlanageY

( i 0 ^'
1S939 120th Avenue N.E.. Suite 101. Bothell, WA 98011-9508
Ess! 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S W Nimbus Avenue. Beaverton. OR 97008-7132

Page 17 of 51



M NORTH

ANALYTICAL
Environmental Labo/ato/y Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290
FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlorta Cellucci

Sampled: 9/1/98 to 9/2/98

Received: 9/3/98
Reported: 9/28/98 17:46

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Analvte Number Prepared Analyzed Limits Limit

090298-BI L-MW2-G W-0 1 B809089-03
Acetone 0980188 9/5/98 9/5/98 10.0
Benzene " " " 1.00
Bromobenzene " " " 1.00
Bromochloromethane " " " 1.00
Bromodichloromethane " " " 1.00
Bromoform " " " 1 .00
Bromomethane " " " 1.00
2-Butanone " " " 10.0
n-Butylbenzene " " " 1.00
sec-Butylbenzene " " " 1.00
tert-Butylbenzene " " " 1.00
Carbon disul fide " " " 1.00
Carbon tetrachloride " " " 1.00
Bhlorobenzene " " " 1.00
Chloroethane " " " 1.00
Chloroform " " " 1.00
Chloromethane " " " 5.00
2-Chlorotoluenc " " " 1.00
4-Chlorotoluene " " " 1.00

Dibromochloromethane " " " 1.00
l.2-Dibromo-3-chloropropane " " " 5.00
1.2-Dibromoethane
Dibromomethane
1.2-Dichlorobenzene
1.3-Dichlorobenzene " "
l.-4-Dichlorobcnzcne " "

Dichlorodif luoromethane
1.1-Dichlorocthane " "
1.2-Dichloroethane

I . l - D i c h l o r o e t h e n e
cis- l .2-Dichlorocthcne
trans- 1.2-Dichlorocthene
l.2-l)ichloropropane
.3-Dichloropropanc

2.2-Dichloropropane
.1-Dichloropropcne

cis-l .3-Dichloropropenc
trans- 1.3-Dichloropropene " "

k

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

Result Units Notes*

Water
ND ug/1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

fiorth Creek A n a K l i c a l - Bothell * Refer to end of report for text of notes and definitions.

Joy B Chana/Pro\cct iVJunagecA

( / 0 U
1S939 120th Avenue ME. .Su i t e 101. Bothell. WA 98011-9508
Eas; 11115 Montgomery. Suite B Spokane. WA 99206-4776

9405 S.W. Mimbus Avenue. Beaverton. OR 97008-7132
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« NORTH
CREEK

• ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290-
FAX 906-92l(f

Tetra Tech. Inc.
600 University St., Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03

Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Analyte Number Prepared Analyzed Limits Limit

090298-BIL-1\TW2-GW-01 (continued) B809089-03
Ethylbenzene 0980188 9/5/98 9/5/98 1.00
Hexachlorobutadiene " " " 1.00
2-Hexanone " " " 10.0
Isopropylbenzene " " " 1.00
p-lsopropyltoluene " " " 1.00
Methylene chloride " " " 5.00
4-Methyl-2-pentanone " " " 10.0
Naphthalene " " " 1.00
n-Propylbenzene
Styrene " " "
l.l . l .2-Tctrachloroethane " " "
1 . 1 .2.2-Tetrachloroethane
Tetrachloroethene
Toluene
1 .2.3-Trichlorobenzcne
1 .2.4-Trichlorobenzenc
1.1.1-Trichloroethane
1 . 1 .2-Trichloroethane
Trichlorocthene
Trichlorofluoromethane " " "
1.2.3-Trichloropropane
1 .2.4-Trimethy Ibenzene

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
1.3.5-1 rimethylbcnzene " " " 1.00
Vinyl chloride " " " 1.00
m.p-Xylenc " " " 2.00
o-Xylene " " " 1.00
Surrogate: 2-Bromopropene " " " 80.0-120
Surrogate: 1.2-DCA-d-l " " " 80.0-120
Surrogate: Tohienc-dS " " " 80.0-120
Surrogate: 4-BFB " " " 80.0-120

Result Units Notes*

Water
ND ug/l
ND
ND
ND
ND

5.24 " 1
ND
ND
ND
ND
ND
ND
ND " / —
ND " (
ND
ND
ND
ND
ND
ND
ND
ND
.ND
ND
ND
ND

92.5 ' %
109

94.5
995

North Creek Ana lv t i c a l - Bothell * Refer to end of report for text of notes and defini.

18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
Easi 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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NORTH
CREEK

1&&L 'ANALYTICAL £S
f ••̂ ••H Environmental Laboratory Services PORTLAND

Tetra Tech. Inc.
600 University St.. Suite 800

Seattle, WA 98101

Analyte

0901 98-B1 L-M\V5-G W-0 1
Acetone
Benzene

Bromobenzene

Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
n-Butylbenzene

sec-Butylbenzene
tert-Butylbenzene
Carbon disulfide
Carbon tetrachloride
•hlorobenzene

Chloroethane
Chloroform

Chloromcthane
2-Chlorotoluene
4-Chlorotoluene

Dibromochloromethane
.2-Dibromo-3-chloropropane

.2-Dibromoethanc
Dibromomethane

l.2-Dichlorobenzene
.3-Dichlorobenzene
.4-Dichlorobenzene

3ichlorodifluoromethane
. l -Dichloroethane
.2-Dichloroeihane

. l -Dichloroclhene

cis- 1 .2-Dichloroethene
rans- 1 .2-Dichloroethene

.2-Dichloropropane

.3-Dichloropropane

2. 2-Dichloropropane
. 1 -Dichloropropene

:is- 1 .3-Dichloropropene

rans- 1 .3-Dichloropropene

1 -

Project: Bradford Island Landfil l
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B809089-04

0980188 9/5/98 9/5/98 10.0

1.00

1.00
i .OO
1.00
1.00
1.00

10.0
1.00
.00
.00
.00
.00
.00

1.00

1.00
5.00
1.00

1.00
1.00
5.00
1.00

" ' " " 1.00

1.00

1.00
1.00

1.00
.00
.00
.00
.00
.00
.00
.00

I .OO
1.00

1.00
1.00

1 (425)420-9200 • FAX 420-9210
1 (509) 924-9200 • FAX 924-9290
• (503) 906-9200 • FAX 906-9210

Sampled: 9/1/98 to 9/2/98

Received: 9/3/98
Reported: 9/28/9817:46

Result Units Notes*

Water

ND ug/l
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Creek AnaK lical - Bothel *Refer to end of report for text of notes and definitions.

Joy B Chansi/Profccr'Manager/
/ " • i /'

(J

18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery Suite B. Spokane. WA 99206-4776

9-405 S.W. Nimbus Avenue. Beaverton, OR 97008-7132
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NORTH
CREEK

< ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200

SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210

FAX 924-9290

FAX 906-9210

Tetra Tech, Inc.
600 University St., Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analvte Number Prepared Analyzed Limits

090198-BlL-IVnV5-GW-01 (continued) B809089-04
Ethylbenzene 0980188 9/5/98 9/5/98
Hexachlorobutadiene
2-Hexanone " " "
Isopropylbenzene " " "
p-lsopropyltoluene
Methylene chloride " "
4-Methyl-2-pentanone
Naphthalene
n-Propylbenzene
Styrene " " "
1.1.1.2-Tetrachloroethane " " "
1.1.2.2-Tetrachloroethane
Tetrachloroethene " "
•oluene
1 .2.3-Trichlorobenzene
1.2.4-Trichlorobenzene " " "
l . l . l -Tr ich loroe thane
1.1.2-Trichloroethane " " "
Trichloroethene
Trichlorofluoromethane
1.2.3-Trichloropropane
1.2.4-Trimeihylbenzene
1 .3.5-Trimethylbenzene
Vinyl chloride
m.p-Xylene
o-Xylenc
Surrogate: 2-Bromopropene " " " 80.0-120
Surrogate: 1.2-DCA-d-t " " " 80.0-120
SiiiTogciie: Tohiene-dS " " " SO.0-120
Surrogate: 4-tiFB " " " SO.0-120

Reporting
Limit

1.00
1.00
10.0
1.00
1.00
5.00
10.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
.00
.00
.00
.00
.00
.00

2.00
1.00

Result Units Notes*

Water
ND ug/1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

83.0 %
108

94.0
100

orth Creek Analytical - Bothell *Refer to end of report for text of notes and definitions.

Joy B Chang/I'rcijcct l^anaeer

( ) J " !/
18939 120th Avenue N.E. Suite 101. Bothell. WA 98011-9508
Easi ni io Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S.W. Nimbus Avenue. Beaverton. OR 97008-7132

Page 21 of 51



.- NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210

FAX 924-9290

FAX 906-921(f

V

Tetra Tech. Inc.
600 University St., Suite 800
Seattle. WA 98 101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/9817:46

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Analyte Number Prepared Analyzed Limits Limit

TRIP BLANK B809089-05
Acetone 0980188 9/5/98 9/6/98 10.0
Benzene " " "
Bromobenzene
Bromochloromcthane
Bromodichloromethane " "
Bromoform
Bromomethane
2-Butanonc

n-Butylbenzenc
sec-Butylbenzene " "
tert-Butylbenzene
Carbon disulfide " " "
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform

Chloromethane " " "
2-Chlorotoluene
4-Chlorotoluene
Dibromochloromethane

.00

.00

.00

.00

.00

.00
0.0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

1.2-Dibromo-3-chloropropane " " " 5.00
1.2-Dibromoethane " " " 1.00
Dibromomethanc " " " 1.00
1.2-Dichlorobenzene " " " 1.00
1.3-Dichlorobenzene " " " 1.00
.4-Dichlorobenzene " " " 1.00

Dichlorodifluoromethane " " " 1.00
.l-Dichloroethane " " " 1.00
.2-Dichloroethane " " " 1.00
,1-Dichloroethene " " " 1.00

as-l.2-Didiloroethene " " " 1.00

trans- 1.2-l)ichloroethcne " " " 1.00
.2-Didiloropropane " " " 1.00
.3-Dichloropropane " " " 1.00

2.2-l)ichloropropanc " " " 1.00
.1-Dichloropropene " " " 1.00

cis-1.3-Dichloropropene " " " 1.00
trans- 1.3-Dichloropropene " " " 1.00

North Creek A n a l y t i c a l - Bothell *Refer to end of

Result Units Notes*

Water
ND ug/1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

2.29
ND " ^~...
ND " (
ND " V—
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

r~\
report for text of notes and defi$.

Joy B Chanivf'roW't Manaecr/•

' ( I . 1 " I )
13939 120th Avenue N E.. Suiie 101. Bothell, WA 98011-9508
E.ns: 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9JQ5 S.VV. Nimbus Avenue. Beaverton. OR 97008-7132
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* NORTH
CREEK
i ANALYTICAL

Environmental Laboratory Services

(425) 420-9200

(509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210

FAX 924-9290

FAX 906-9210

Tetra Tech. Inc.

600 University St.. Suite 800
Seattle. VVA98101

Project:
Project Number:

Project Manager:

Bradford Island Landfil l
10022-03
CarlottaCellucci

Sampled: 9/1/98 to 9/2/98

Received: 9/3/98
Reported: 9/28/9817:46

Volatile Organic Compounds by EPA Method 8260B
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Analyte Number Prepared Analyzed Limits Limit

TRIP BLANK (continued! B809089-05

Ethylbenzene 0980188 9/5/98 9/6/98 1.00
Hexachlorobutadiene " " " 1.00
2-Hexanone " " " 10.0
Isopropylbenzcne " " " 1.00
p-lsopropyltoluene " " " 1.00
Methylene chloride " " " 5.00
4-Methyl-2-pentanone " " " 10.0
Naphthalene " " " 1.00
n-Propylbenzene " " "

Styrene
. 1 . 1 ,2-Tetrachloroethane

1.1.2.2-Tetrachloroethane " " "
^^^Tctrachloroethene " " "
^^H'olucnc " "

1 .2.3-Trichlorobenzene
I.2.4-Trichlorobcnzcne " "
1. 1. l-T'r ichloroethane " " "
1.1.2-Trichloroethane
Trichloroethene " "
Trichlorofluoromethane

.2.3-Trichloropropane

.2.4-Trimethylbenzene " " "

.3.5-Trimethylbenzene
V i n y l chloride " " "

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00
m.p-Xylene " " " 2.00
o-Xylene " " " 1.00
Surrogate: 2-Kromopropene " " " 80.0-120
Surrogate: l.2-DCA-d4 " " " 80.0-120
Surrogate: Toluene-dS " " " 80.0-120
Surrogate: 4-BFB " " " 80.0-120

Result Units Notes*

Water

ND ug/1
ND
ND
ND
ND

7.91 " 1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

91.0 %
113

95.5
97.0

Jorth Creek A n n l v i i c a l - Bothell *Refer to end of report for text of notes and definitions.

Joy R Chang. Xrojeit .Vf&nager^T

/ \ i I /

18939 120th Avenue N.E.. Suite 101. Bothell, WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W Nimbus Avenue. Beaverton. OR 97008-7132
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* NORTH
ati CREEK

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290-

PORTLAND • (503) 906-9200 • FAX 906-92l(

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Analyte

090 1 98-B1 L-MW3-G W-0 1
Acenaphthene
Acenaphthylene
Ani l ine
Anthracene
Benzoic Acid
Benzo (a) anthracene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (ghi) perylene
Benzo (a) pyrene
Benzyl alcohol
Bis(2-chloroetho\y)methane
Bis( 2-chloroethy 1 )ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhe.\yl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthala te
Carbazole
4-Chloroanilinc
2-Chloronaphthalene
4-Chloro-3-methylphenol
2-Chlorophenol
4-Chlorophenyl phenyl ether
Chrysene
Dibenz (a.h) anthracene
Diben/oluran
Di -n-bu ty l phthala te

.3-Dichlorohenzene

.4-Dichloroben7ene
1 ,2-Dichloroben/ene
3.3 ' -Dichloroben/ idine
2.4-Dichlorophenol
Diethyl ph tha la t e
2.4-Dimethylphenol
Dimethyl phthalate
4.6-Dinuro-2-methylphenol
2.4-Dinilrophenol
2.4-Dmitrotoluene

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B809089-01
0980182 9/5/98 9/14/98 10.0

10.0
10.0
10.0
20.0
5.00
5.00
5.00
5.00
5.00
10.0
10.0
10.0
10.0
20.0
10.0
5.00
10.0

" ' " " 5.00
10.0
10.0
10.0
10.0
5.00
5.00
10.0
5.00
5.00
5.00
5.00
20.0
10.0
10.0
10.0
10.0
10.0
10.0

. " 10.0

Result Units Notes*

Water
ND ug/l
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " ^~
ND " (
ND "
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

North Creek Analv t i ea l - Bothe "Refer to end of report for text of notes an

Joy B Chanu/f'rdyeer Wallace?
' I \

1S939 120th Avenue N.E . Suite 101. Bothell. WA 98011-9508
East 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W Nimbus Avenue. Beaverton. OR 97008-7132
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- NORTH
si' CREEK

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

' FAX 420-9210
1 FAX 924-9290
1 FAX 906-9210

Tetra Tech. Inc.

600 University St., Suite 800
Seattle, WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/9817:46

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

090198-B1L-MW3-GW-01 (continued) B809089-01
2.6-Dinitrotoluene 0980182 9/5/98 9/14/98
Di-n-octyl phthalate
Fluoranthene
Fluorene " " "
Hexachlorobenzene " " "
He.xachlorobutadiene
Hexachlorocyclopentadiene " " "
Hexachloroethane
Indeno (1.2.3-cd) pvrene " " "
Isophorone
2-Methylnaphthalene " " "
2-Mcthylphenol " " "
3 & 4-Methy Iphenol
•aphthalene " " "
2-Ni t roani l ine " "
3-Nitroaniline " " "
4-Nit roani l ine " " "
Nitrobenzene " " "
2-Nitrophenol " "
4-Nitrophenol
N-Niirosodiphenylamine
N-Nitrosodi-n-propvlamine " "
Pemadilorophenol " "
Phenanthrene " " "
Phenol " " "
>vreiie " "
.2.4-Trichloroben7.ene " " "

2.4.5-Trichlorophenol
2.4.6-Tridilorophenol
Surrogate: 2-h'l' " " " 40.0-115
Surrogate- I'henol-d6 " " " 180-145
Surrogate. 2.4.(,-TBP " " " 24.0-130
Surrogate: \iirohenzene-cJ5 " " " 42.0-110
Surrogate. 2-h'HP " " " 46.0-116
Surrogate: p-Terphem-l-dl4 " " " 63.0-117

Reporting
Limit

10.0
5.00
5.00
10.0
10.0
5.00
5.00
10.0
5.00
10.0
10.0
10.0
10.0
10.0
20.0
10.0
10.0
10.0
5.00
10.0
10.0
10.0
10.0
10.0
10.0
5.00
5.00
10.0
10.0

Result Units Notes*

Water
ND ug/l
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

58.0 %
58.2
74.8
67.0
84.5
89.5

>;i>nh Creek Anulviicul - Bolhel *Refer to end of report for text of notes and definitions.

Joy I) Chan/l ' r iWAi
/ ; \

Manaeer)

U

18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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* NORTH

ANALYTICAL
Environmental Laboratory Services

(425)420-9200
(509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290- .
FAX 906-921

Tetra Tech. Inc.
600 University St.: Suite 800
Seattle. WA 98101

Analvte

090 1 98-BI L-MW4-G W-0 1
Acenaphthene
Acenaphthylene
Anil ine
Anthracene
Benzoic Acid
Benzo (a) anthracene
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (ghi) perylene
Benzo (a) pyrene
Benzyl alcohol

Bis(2-chloroetho.\y)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
Carbazole
4-Chloroaniline
2-Chloronaphthalene
4-Chloro-3-methylphenol
2-Chlorophenol
4-Chlorophenyl phenyl ether
Chrysene
Dibenz (a.h) anthracene
Dibenzofuran
Di-n-butyl phthalate

.3-Dichlorohenzene

.4-Dichlorobenzene

.2-Dichloroben/ene
3.3 ' -Dichlorobenzidine
2.4-Dichlorophenol
Die thy l phthalale
2. 4-Di methyl phenol
Dimethyl phthalate

4.6-Dinitro-2-meihylphenol
2.4-Diniirophenol
2.4-Dinitroioluene

Project: Bradford Island Landfil l
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B809089-02
0980182 9/5/98 9/14/98 10.0

10.0
10.0
10.0
20.0
5.00
5.00
5.00
5.00
5.00
10.0
10.0
10.0
10.0
20.0
10.0
5.00
10.0
5.00
10.0
10.0
10.0
10.0
5.00
5.00
10.0
5.00
5.00
5.00
5.00
20.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Result Uni ts Notes*

Water
ND ug/1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " ^~
ND " (
ND "
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

North Creek Analyt ica l - Bothell "Refer to end of report for text of notes and defi\

Joy B Chithg. Projtct Man

( / J

18939 120th Avenue M.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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i NORTH
CREEK

A ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503)906-9200 • FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03

Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/9817:46

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Batch
Analytc Number

090198-BIL-MW4-CW-OUcontinuecn
2.6-Dinitrotoluene 0980182
Di-n-octyl phthalate
Fluoramhene
Fluorene
Hexachlorobenzene
He.xachlorobutadiene
Hexachlorocyclopentadiene "
Hexachloroethane
Indeno (1.2.3-cd) pyrene
Isophoronc
2-Methylnaphthalene "
2-iVlethylphenol
3 & 4-Methylphenol
•aphthalene
"-Nitroaniline
3-Nitroani l ine
4-Ni t roani l ine
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phcnanthrene
Phenol
Pyrene
1.2.4-Trichlorobenzene
2.4.5-Trichlorophenol
2.4.6- Trichlorophenol
Surrogate ' 2-FP
Surrogate: I'lienol-d6
Surrogate: 2.4.6-Tlil'
Surrogate: Mtrohen:ene-d5
Surrogate: 2-FttP
Surrogate: p-Terphenvl-dl4

Date Date Surrogate Reponing
Prepared Analyzed Limits Limit

B809089-02
9/5/98 9/14/98 10.0

5.00
5.00
10.0
10.0
5.00
5.00
10.0
5.00
10.0
10.0
10.0
10.0
10.0
20.0
10.0
10.0
10.0
5.00
10.0
10.0
10.0
10.0
10.0
10.0
5.00
5.00
10.0
10.0

40.0-115
180-145
24.0-130
42.0-110
46.0-116
63.0-117

Result Uni ts Notes*

Water
ND ug/l
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " :-.
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

"-I6.6' ""%
56. 1
80.3
60.3
72. 9
95.4

orlh Creek Ana lv t i c a l - Bothell *Refer to end of report for text of notes and definitions.

Joy B Chanu/l'rqlecylVlanaeefi' ' 1S939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beavenon. OR 97008-7132
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m NORTH
CREEK

A J1- ^^f I

Hg|j ANALYTICAL
•̂••̂ •B Environmental Laboratory Services

Tetra Tech. Inc. Project:
600 University St.. Suite 800 Project Number:
Seattle, WA 98 101 Project Manager:

Semivolatile Organic

BOTHELL
SPOKANE

PORTLAND

Bradford Island Landfill
10022-03
Carlotta Cellucci

Compounds by EPA Method 8270C

• (425) 420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290—
• (503) 906-9200 • FAX 906-92/

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

North Creek Analytical - Bothell

Batch Date
Analyte Number Prepared

090298-BI L-I\TW2-GW-0 1

Acenaphthene 0980182 9/5/98
Acenaphthylene " "
Ani l ine
Anthracene
Benzoic Acid
Benzo (a) anthracene " "
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (ghi) perylene
Benzo (a) pyrene
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
Carbazole
4-Chloroaniline
2-Chloronaphthalcne
4-Chloro-3-methylphenol
2-Chlorophenol
4-Chlorophenyl phenyl ether " "
Chrysene

Dibenz (a .h) anthracene
Dibenzofuran
Di-n-buty l phthalate

.3-Dichlorobenzenc

.4-Dichlorobenzene

.2-I)ichlorobenzene
3..V-Dichlorobenzidine
2.4-Dichlorophenol
Dic thy l phthalatc

2.4-Dimethylphenol
Dimethyl phthalate

4.6-Dinitro-2-methvlphenol
2.4-Dinitrophenol
2.4-Dini t rotoluenc

Date Surrogate Reporting
Analyzed Limits Limit

B809089-03
9/14/98 10.0

10.0
10.0
10.0
20.0
5.00
5.00
5.00
5.00
5.00
10.0
10.0
10.0
10.0
20.0
10.0
5.00
10.0
5.00
10.0
10.0
10.0
10.0
5.00
5.00
10.0
5.00
5.00
5.00
5.00
20.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

Result Uni ts Notes*

Water
ND ug/1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " s-~.
ND " (
ND " ^—
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

/"^
North Creek Analytical - Bothell *Refer to end of report for text of notes and defill

Jov B ChansL/Trolect iVhinaeer^ 1S939 i20!h Avenue N E . Suite 101. Bolhell. WA 98011-9508
E;;s; 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9-05 S.W NIIHOUS Avenue. Beaverton. OR 97008-7132
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NORTH
CREEK

gggj ANALYTICAL
P •••Mi Environmental Laboratory Services

Tetra Tech. Inc. Project:
600 University St.. Suite 800 Project Number:
Seattle, WA 98101 Project Manager:

Semivolatile Organic

BOTHELL
SPOKANE

PORTLAND

Bradford Island Landfill
10022-03
Carlotta Cellucci

Compounds by EPA Method 8270C

• (425) 420-9200 • FAX 420-9210
• (509) 924-9200 • FAX 924-9290
• (503)906-9200 • FAX 906-9210

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported. 9/28/98 17:46

North Creek Analytical - Bothell

Batch Date
Analyte Number Prepared

090298-B1L-MW2-CW-01 (continued)

2.6-Dinitrotoluene 0980182 9/5/98
Di-n-octyl phthalate
Fluoranthene
Kluorene " "
Hexachlorobenzene
Hexachlorobutadiene "

Hexachlorocyclopentadiene " "
Hexachloroethane " "

Indeno (1.2.3-cd) pyrene
Isophorone
2-Methylnaphthalene " "
2-Methylphenol
3 & 4-Methylphenol
•aphthalene
2-Ni t roani l ine
3-Nitroani l ine " "
4-Ni t roani l ine
Nitrobenzene " "
2-Nitrophenol "
4-Nilrophenol " "
N-Nitrosodiphenylamine " "
N-Nitrosodi-n-propylamine " "
Vntachlorophenol
'henamhrene

Phenol
[Vrene
.2.4-Trichlorobcnzene

2.4.5-Trichlorophenol " "
2.4.6-Trichlorophenol
flirrofzcilc' 2-FP " "

Sii/Tc>£tt/f I'henol-d6 " "
Surrogate: 2.4. 6-TBP

S'i<n-oj.'«(f. \itroben:ene-d5
Surrogate: 2-FBP " "
^arrogate. p-Tcrphcm:l-dl4 " "

t

Date Surrogate Reporting
Analvzed Limits Limit

B809089-03
9/14/98 10.0

5.00
5.00
10.0
10.0
5.00
5.00
10.0
5.00
10.0
10.0
10.0
10.0
10.0
20.0
10.0
10.0
10.0
5.00
10.0
10.0
10.0
10.0
10.0
10.0
5.00
5.00
10.0
10.0

40.0- l'l5
18.0-145
24.0-130
420-110

46.0-116
63.0-117

Result Units Notes*

Water
ND ug/1
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

'58.6'" ~" % "

67.9
84.5
74.4
84.2
86.8

Porth Creek Analviical - Bolhell * Refer to end of report for text of notes and definitions.

Joy B Chang/Pro)eel Klanaaer

1 J 'J
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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* NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

1 FAX 420-9210
1 FAX 924-9290-

FAX 906-92l(

Tetra Tech. Inc.
600 University St.: Suite 800
Seattle. WA 98101

Project:

Project Number:
Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Analvte

090198-BIL-MW5-G\V-01
Acenaphthene
Acenaphthylene
Ani l ine
Anthracene
Benzoic Acid
Benzo (a) anthracene
Benzo (b) fluoramhene
Bcnzo (k) fluoranthene
Benzo (ghi) perylene
Benzo (a) pyrene
Benzyl alcohol
Bis(2-chlorocthoxy (methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-cthylhe\yl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
Carbazole

4-Chloroaniline
2-Chloronaphthalene
4<:hloro-3-methylphenol
2-Chlorophenol
4-Chlorophenyl phenyl ether
Chrysene

Dibenz (a.h) anthracene
Dibenzofuran
I ) i -n -bu ty l phthalate

1.3-Dichlorobcnzene
1 ,4-Dichlorobenzene
1 .2-Dichlorobenzene
-W-Dichlorobenzidine
2.4-Dichlorophenol
Diclhyl phlhalate

2.4-Dimelhylphenol
Dimethyl ph tha la le
4.6-Dinitro-2-methylphenol

2.4-nini t rophenol
2.4-Dinitrotohiene

Batch Date Date Surrogate Reporting
Number Prepared Analyzed Limits Limit

B809089-04

0980182 9/5/98 9/14/98 10.0
10.0
10.0
10.0
20.0
5.00
5.00
5.00
5.00
5.00
10.0
10.0
10.0
10.0
20.0
10.0
5.00
10.0
5.00
10.0
10.0
10.0
10.0
5.00
5.00
10.0
5.00
5.00
5.00
5.00
20.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

Result Units Notes*

Water
ND ug/l
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND " f—
ND " (
ND "
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

o
North Creek A n a l v t i c a l - Bothell *Refer to end of report for text of notes and defin

Joy B Chang. Krojict Manager y

' • , ) J I j

18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
EasM 1115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.VV. Nimbus Avenue. Beaverton. OR 97008-7132

Page 30 of 51



M NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200

SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210

FAX 924-9290

FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill

10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Semivolatile Organic Compounds by EPA Method 8270C
North Creek Analytical - Bothell

Batch Date Date Surrogate
Analyte Number Prepared Analyzed Limits

090198-BIL-MVV5-CW-01 (continued! B809089-04

2.6-Dinitrotoluene 0980182 9/5/98 9/14/98
Di-n-octyl phthalate " " "
Fluoranthene
Fluorcne
Hexachlorobenzene " ' " "
Hexachlorobutadiene
Hexachlorocyclopentadiene " "
Hexachloroethane
Indeno ( 1 .2.3-cd) pyrene
Isophorone " "
2-Methvlnaphthalene " "
2-Methylphenol " " "•
3 &4-Mcthylphenol
•aphthalcne " " "
2-Nitroani l ine " " "
3-Ni t roani l ine " "
4-Ni t roan i l ine " " "
Nitrobenzene " "
2-Nitrophenol " " "
4-Nitrophenol " " "
N-Nitrosodiphenylamine " " "
N-Nitrosodi-n-propylamine
Pentachlorophenol " " "
Phenanthrene
Phenol
'yrene
.2.4-Trichlorobenzene

2.4.5-Trichlorophenol
2.4.6-Trichlorophenol
Smrm,',m'.- 2-F/' " " " 40.0-115
Siu-mfnilL-: l'liL'iiol-d6 " " " 18.0-145
Viirro&iw: 2.-I.6-TBP " " " 24.0-130
SW«t,'i"i' • \iiroben:ene-d5 " " " 42.0-110
Viirmtmle: 2-1' HI' " " " 46.0-116
Viirmguif: p-Terphenyl-dI4 " " " 63.0-117

Reporting
Limit

10.0
5.00
5.00
10.0
10.0
5.00
5.00
10.0
5.00
10.0
10.0
10.0
10.0
10.0
20.0
10.0
10.0
10.0
5.00
10.0
10.0
10.0
10.0
10.0
10.0
5.00
5.00
10.0
10.0

Result Units Notes*

Water
ND ug/l
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

54. 7 %
62.5
89.0
59.5
71.0
86.2

orth Creek Anulvtical - Bothell * Refer to end of report for text of notes and definitions.

Joy 15 Chant;.^'rofy.'d Manager

i
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210

SPOKANE • (509) 924-9200 • FAX 924-9290-

PORTLAND • (503) 906-9200 • FAX 906-92^

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project: Bradford Island Landfi l l
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98

Received: 9/3/98
Reported: 9/28/98 17:46

090198-BIL-JVTW3-GW-01

Cyanide (total)

090198-BIL-MW4-GW-01
Cyanide (total)

090298-BIL-MW2-G W-01
Cyanide (total)

Q90198-BIL-MW5-GW-01
Cyanide (total)

Conventional Chemistry Parameters by APHA/EPA Methods
North Creek Analytical - Bothell

Analyte
Batch
Number

Date
Prepared

Date

Analyzed

Specific
Method

Reporting
Limit Result Units Notes*

0980401 9/10/98

0980401 9/10/98

0980401 9/10/98

0980401 9/10/98

B809089-01
9/10/98 EPA 335.2

B809089-02
9/10/98 EPA 335.2

B809089-03
9/10/98 EPA 335.2

B809089-04
9/10/98 EPA 335.2

0.0100

0.0100

0.0100

0.0100

ND

ND

ND

ND

Water

mg/1

Water

mg/l

Water

mg/l

Water

me/1

North Creek Analyt ical - Bothell

Joy B Chane.

-

*Refer to end of report for text of notes an V-

18939 120th Avenue N.E .Suite 101. Bothell, WA 98011-9508
East 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S W. Nimbus Avenue. Beaverton. OR 97008-7132
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tt NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290
FAX 906-9210

Tetra Tech. Inc.

600 University St.. Suite 800
Seattle, WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Hydrocarbon Identification by Washington DOE Method NWTPH-HCID/Quality Control
North Creek Analytical - Bothell

Analyte

Batch: 0980181
Blank

Gx Range Hydrocarbons
Kerosene Range Hydrocarbons
Diesel Range Hydrocarbons
Insulat ing Oil Range Hydrocarbons
Heavy Fuel Oil Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate. 2-FBP

Date Spike Sample
Analvzed Level Result

Date Prepared: 9/5/98
0980I8I-BLK1
9/8/98
11

11

11

11

11

DET

QC
Result

ND
ND
ND
ND
ND
ND

DET

Reporting Limit F
Units Recov. Limits

Extraction Method: EPA

mg/l 0.250
0.630
0.630
0.630
0.630
0.630

50.0-150

lecov. RPD RPD
% Limi t % Notes*

3S20C/600 Series

83. 9

onh Creek Analytical - Boihell *Refer to end of report for text of notes and definitions.

Joy B Chana/l'rd|iect KlanageW
/ \ \ " i 18939 I20;h Avenue N.E.. Suite 101. Bothell. WA 98011-9508

East n i 15 Montgomery. Suite B. Spokane. WA 99206-4776
9-105 S W Minibus Avenue. Beaverton. OR 97008-7132
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s NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290^-

PORTLAND • (503) 906-9200 • FAX906-921jf

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Volatile Petroleum Products by NWTPH-Gx/Quality Control
North Creek Analytical - Bothell

Analyte

Batch: 0980148
Blank

Gasoline Range Hydrocarbons
Surrogate: 4-BFB (FID)

LCS
Gasoline Range Hydrocarbons
Surrogate: 4-BFB (FID)

Duplicate

Gasoline Range Hydrocarbons
Surrogate: 4-BFB (FID)

Date Spike Sample
Analvzed Level Result

Date Prepared: 9/4/98
0980I48-BLK1
9/4/98

48.0

Q980148-BS1
9/4/98 500

48.0

0980I48-DUP1 B80909I-03
9/4/98 ND

48.0

QC Reporting Limit Recov. RPD RPD
Result Units Recov. Limits % Limil % Notes*

Extraction

ND ug/l
60 .3

526 ug/l
71.7

ND ug/l
60.6

Method: EPA 5030 B (Pm

50.0
50.0-150 126

70.0-130 105
50.0-150 149

25.0
50.0-150 126

North Creek Anahtical - Bothell

J

*Refer to end of report for text of notes and dcfiil _ . . '

Joy B ChancK Projecttylanag</r\
13939 120th Avenue N.E .Sui te 101. Bothell. WA 98011-9508
E.is: Hi 15 Montgomer, Suite B. Spokane. WA99206-4776

9405 S W. Minibus Avenue. Beavenon. OR 97008-7132
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- NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503)906-9200 • FAX 906-9210

Tetra Tech. Inc.
600 University St., Suite 800
Seattle. WA 98101

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Semivolatile Petroleum Products by NWTPH-Dx (w/o Acid/Silica Gel Clean-up)/Quality Control
North Creek Analytical - Bothell

Analyte

Batch: 0980181
Blank
Diesel Range Hydrocarbons
Lube Oil Range Hydrocarbons
Surrogate: 2-FBP

Date
Analvzed

Spike Sample
Level Result

Date Prepared: 9/5/98
0980181-BLK1
9/8/98

" 0.329

QC
Result

ND
ND

0.276

Units
Reporting Limit

Recov. Limits
Recov.

%
RPD RPD

Limit % Notes*

Extraction Method: EPA 3520C/600 Series

mg/l 0.250
0.500

" 50.0-150 83.9

LCS
Diesel Ranee Hydrocarbons
Surrogate: 2-FBP

Diesel Range Hydrocarbons
Surrogate: 2-FBP

0980181-BSl
9/8/98 2.00

- , ; 0 T J 2 ? ~

0980181-BSD1
9/8/98 2.00

~" " 0~329~

2.04
0302

_L63
"InW

mg/l

mg/l

60.0-140 102
Jo" '"91.8

_60.0-140__ 81.5
5o7)-'l50 75.7

40.0 22.3

onh Creek Analytical - Bothell

\

* Refer to end of report for text of notes and definitions.

Joy B ChungX'rtvccl ̂ H"/I'rOjecl iVhanaeer/'

I I J '
18939 120th Avenue N.E . Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beavenon. OR 97008-7132
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^ NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290-
FAX 906-921^

Tetra Tech. Inc.
600 University St., Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98

Received: 9/3/98
Reported: 9/28/98 17:46

Total Metals by EPA 6000/7000 Series Methods/Quality Control
North Creek Analytical - Bothell

Analyte

Batch: 0980333
Blank
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Selenium
Silver
Thal l ium
Vanadium
Zinc

LCS
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead

Vlanganese
Nickel
Selenium
Si lve r
T h a l l i u m
Vanad ium
/.inc

Duplicate
Anl imony

Date Spike Sample
Analyzed Level Result

Date Prepared: 9/10/98
0980333-BLK1
9/11/98
11

11

11

11

"
11

11

11

11

••
••
11

••
"

0980333-BSI
9/11/98 0.200

0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200

0980333-DUPI B809089-01
9/11/98 ND

QC
Result

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.194
0.198
0.202
0.203
0.194
0.192
0.198
0.199
0.200
0.201
0.187
0.196
0.191
0.203
0.197
0.194

ND

Reporting Limit Recov RPD RPD
Units Recov. Limits % Limit % Notes*

Extraction Method: EPA

mg/1 0.00100
0.00100
0.0100

0.00100
0.00100
0.00100
0.00100
0.00100
0.00100
0.00100
0.00100
0.00100
0.00100
0.00100
0.00100
0.0100

mg/1 80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80.0-120

mg/1

3020A

/"'
(
^— '

97.0
99.0
101
101

97.0
96.0
99.0
99.5
100
101

93.5
98.0
95.5

101
98.5
97.0

20.0

North Creek Analvtical - Bothell * Refer to end of report for text of notes and defin^

Joy B Chanuf I'riWcl Manager^hanur I'riV

\J

18939 120m Avenue N.E.. Suite 101. Bothell. WA 98011-9508
Eas; 11115 Montgomery. Suite B Spokane, WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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... NORTH
:& CREEK
(ANALYTICAL

Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290
FAX 906-9210

Tetra Tech, Inc.
600 University St.. Suite 800
Seattle. W A 9 8 I 0 1

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
CarlottaCellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Total Metals by EPA 6000/7000 Series Methods/Quality Control
North Creek Analytical - Bothell

Analyte

Duplicate (continued!
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Manganese
Nickel
Selenium
Silver
Tha l l i um
Vanadium
Zinc

Matrix Spike
Antimonv
Arsenic
Barium
Ben. I l i u m
Cadmium
Chromium
Cobalt
Copper
.cad

Manganese
Nickel
Selenium
Si lver

r u i l l m m
V a n a d i u m
/.me

Batch: 0980414
Blank
Vlercury

k

Date Spike
Analyzed Level

0980333-DUP1
9/11/98
11

"
"
,i

1

"
11

11

11

"
11

"
"
"

0980333-1MSI
9/1 1/98 0.200

0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200

9/12/98 0.200
9/1 1/98 0.200

0.200
0.200
0.200
0.200
0.200

Sample
Result

B809089-01
ND

0.0233
ND
ND

0.00111
ND

0.00185
ND

0.348
0.00247

ND
ND
ND
ND
ND

B809089-01
ND
ND

0.0233
ND
ND

0.00111
ND

0.00185
ND

0.348
0.00247

ND
ND
ND
ND
ND

QC
Result

ND
0.0259

ND
ND

0.00112
ND

0.00195
0.00104

0.358
0.00255

ND
ND
ND
ND
ND

0.189
0.197
0.218
0.192
0.189
0.177
0.181
0.194
0.197
0.550
0.169
0.192
0.179
0.201
0.187
0.192

Date Prepared: 9/14/98
09804 14-BLK1
9/15/98 ND

Reporting Limit Recov. RPD RPD
Units Recov. Limits % Limit % Notes*

mg/l
••
••
"
"
"
"
••
"
••
"
"
••
"
"

mg/l 75.0-125
75.0-125
75.0-125
75.0-125
75.0-125
75.0-125
75.0-125
75.0-125
75.0-125
75.0-125
75.0-125
75.0-125
75.0-125
75.0-125
75.0-125
75.0-125

Extraction Method: EPA

mg/l 0.00100

20.0
20.0 10.6
20.0
20.0
20.0 0.897

20.0
20.0 5.26
20.0 2
20.0 2.83
20.0 3.19
20.0
20.0
20.0
20.0
20.0

94.5
98.5
97.3
96.0
94.5
87.9
90.5
96.1
98.5
101

83.3
96.0
89.5
101

93.5
96.0

3020A

Creek Ana lv t i cu l - Bolhcll *Refer to end of report for text of notes and definitions.

Joy B 18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane, WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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* NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290-

PORTLAND • (503) 906-9200 • FAX 906-92l(

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98 101

Analyte

LCS
Mercury

Matrix Spike
Mercury

Matrix Spike Pup
Mercury

Batch: 0980533
Blank
Aluminum

L£S
Aluminum

Duplicate
A l u m i n u m

Matrix Spike
Aluminum

Batch: 0980557
Blank
Calcium
Iron
Vlagnesium
Potassium
Sodium

LCS
Calcium
Iron
Magnesium
Potassium
Sodium

Matrix Spike
Calcium

North Creek Analyt ical - Bothell

Jov B ChaXu. Projefci Manas&r

' TO 0V / ^

Project: Bradford Island Landfi l l Sampled: 9/1/98 to 9/2/98
Project Number: 10022-03 Received: 9/3/98

Project Manager: Carlotta Cellucci Reported: 9/28/9817:46

Total Metals by EPA 6000/7000 Series Methods/Quality Control
North Creek Analytical - Bothell

Date Spike Sample QC Reporting Limit Recov. RPD RPD
Analvzed Level Result Result Units Recov. Limits % Limit % Notes*

0980414-BS1
9/15/98 0.00500 0.00513 mg/l 70.0-130 103

09804 14-MS1 B809089-02
9/15/98 0.00500 ND 0.00541 mg/l 75.0-125 108

0980414-MSD1 B809089-02
9/15/98 0.00500 ND 0.00537 mg/l 75.0-125 107 20.0 0.930

Date Prepared: 9/23/98 Extraction Method: EPA 3020A
0980533-BLK1
9/24/98 ND mg/l 0.0500

0980533-BS1 /—
9/25/98 1.00 1.18 mg/l 80.0-120 118 (

0980533-DUP1 B809089-01
9/24/98 0.107 0.112 mg/l 20.0 4.57

0980533-MS1 B809089-01
9/24/98 1.00 0.107 1.16 mg/l 75.0-125 105

Date Prepared: 9/17/98 Extraction Method: EPA 301 OA
0980557-BLK1
9/22/98 0.446 mg/l 0.250 3

ND " 0.150
ND " 0.100
ND " 0.200
ND " 0.500

0980557-BS1
9/22/98 1.00 1.29 mg/l 80.0-120 129 3.6

1.00 1.01 " 80.0-120 101
1.00 0.896 " 80.0-120 89.6
10.0 9.50 " 80.0-120 95.0
1.00 0.990 " 80.0-120 99.0

0980557-MS1 B809089-04
9/22/98 1.00 72.9 73.8 mg/l 80.0-120 90.0

* Refer to end of report for text of notes and defin\^^^J.

18939 120th Avenue N . E . . Suite 101. Bothe l l . WA 98011-9508 Page 38 of 51
East 11115 Montgomery . Sui te B. Spokane. WA 99206-4776
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i NORTH
ail CREEK

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290
FAX 906-9210

Tetra Tech. Inc.

600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfil l
10022-03
Carlotta Cellucci

Sampled: 9!I/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/9817:46

Total Metals by EPA 6000/7000 Series Methods/Quality Control
North Creek Analytical - Bothell

Analvte

Matrix Spike (continued!
Iron
Magnesium
Potassium
Sodium

Date Spike
Analvzed Level

Sample
Result

QC Reporting Limit Recov. RPD
Result Units Recov. Limits % Limi t

RPD
% Notes*

0980557-MSI B809089-04
9/22/98 1.00

1.00
10.0
1 .00

8.88
16.7
4.91
10.3

10.1 mg/1
17.9
14.2
11.3

80.0-120
80.0-120
80.0-120
80.0-120

122
120

92.9
100

4

Matrix Spike Pup
Calcium
Iron
Magnesium
Potassium
Sodium

0980557.MSP1 B809089-04
9/22/98 1.00 72.9 72.5

1.00 8.88 10.1
1.00 16.7 17.7
10.0 4.91 14.3
1.00 10.3 11.2

mg/1 80.0-120
80.0-120
80.0-120
80.0-120

NR
122
100

93.9

20.0
20.0
20.0
20.0

NR
0

18.2
1.07

80.0-120 90.0 20.0 10.5

orth Creek Analvtical - Bothell *Refer to end of report for text of notes and definitions.

Joy B C'hangyP'rojctt Manager'rojctt Mana

—/ J

1S939 I20:n Avenue N.E .Sui te 101. Bothell. WA 98011-9508
E,is; 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S.W. Nimbus Avenue. Beavenon. OR 97008-7132
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¥S NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

' FAX 420-9210
1 FAX 924-9290-
' FAX 906-921|

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Organochlorine Pesticides and PCBs by EPA Method 8081A and 8082/Quality Control
North Creek Analytical - Bothell

Analyte

Batch: 0980180
Blank
Aldrin
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Chlordane (tech)
alpha-Chlordane
gamma-Chlordane
4.4'-DDD
4.4--DDE
4.4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
•\roclor 1268
Surrogate: T('.\

Date Spike Sample QC
Analvzed Level Result Result

Date Prepared: 9/5/98
0980180-BLK1
9/24/98 ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

0.200 0.161'

Reporting Limit Recov. RPD RPD
Units Recov. Limits % Limit % Notes*

Extraction Method: EPA 3520C/600 Series

ug/l 0.0400
0.0200
0.0300
0.0200
0.0300

0.150
0.0200
0.0200
0.0400
0.0300
0.0900
0.0700 -̂.,
0.0300 (
0.0500 —
0.0700
0.0800
0.0800
0.0300
0.0300
0.500

1.50
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100

" 40.0-130 80.5

LCS
Aldrin
gamma-BHC (Lindane)
Hcptachlor
Aroclor 1260

09801 80- BS1
9/24/98 0.250

0.250
0.250

10.0

0.235 ug/l
0.202
0.108

6.25

45.0-143
45.0-147
37.0-156
33.0-122

94.0
80.8
43.2
62.5

North Creek Analytical - Bothell *Refer to end of report for lexl of notes and defn

Joy B Chan, 13939 I20ih Avenue N E . Suite 101. Boihell. WA98011-9508
fc.is; iH15Moniqoii!G:v. Suite B. Sookane. WA 99206-4776

9J05 S W Nimbus Avenue. Beavenon. OR 97008-7132
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- NORTH
CREEKa& .ar i — •

W^j AN ALYTI C AL
P l^^H^^BI Environmental Laboratory Services

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. W A 9 8 I O I

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503)906-9200 • FAX 906-9210

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Organochlorine Pesticides and PCBs by EPA Method 8081 A and 8082/Quality Control
North Creek Analytical - Bothell

Analyte

LCS (continued)
Surrogate: TCX

LCS Pup
Aldrin
gamma-BHC (Lindane)
Heptachlor
Aroclor 1260
Surrogate: TCX

Matr ix Spike
Aldrin
gamma-BHC (Lindane)
Heptachlor
kroclor 1260
Surrogate: TCX

Matr ix Spike Pup
Aldrin
gamma-BHC (Lindane)
Heptachlor
Aroclor 1260
Surrogate: TCX

Date Spike
Analyzed Level

09801 80- BS1
9/24/98 0.200

0980I80-BSP1
9/24/98 0.250

0.250
0.250

10.0
0.200

0980180-MS1
9/24/98 0.472

0.472
0.472

18.9
0.377

0980180-MSD1
9/24/98 0.472

0.472
0.472

18.9
0.377

Sample
Result

B809 108-03
ND
ND
ND
ND

B809 108-03
ND
ND
ND
ND

QC Reporting Limit
Result Units

0.161 ug/l

0.248 ug/l
0.214
0.118

6.74
0.165

0.111 ug/l
0.440
0.191

14.5
0.317

0.184 ug/l
0.424
0.165

14.1
0.335

Recov. Limits

40.0-130

45.0-143
45.0-147
37.0-156
33.0-122
-10. 0-1 30

45.0-143
45.0-147
37.0-156
33.0-122
40.0-130

45.0-143
45.0-147
37.0-156
33.0-122
40.0-130

Recov. RPD
% Limit

80. 5

99.2 36.0
85.6 25.0
47.2 37.0
67.4 21.0
82.5

23.5
93.2
40.5
76.7
84.1

39.0 36.0
89.8 25.0
35.0 37.0
74.6 21.0
88. 9

RPD
% Notes*

5.38
5.77
8.85
7.54

5

49.6 5
3.72
14.6 5
2.78

l-'-.irth Creek Analytical - Bothell * Refer to end of report for text of notes and definitions.

Joy B Chane/P'r(\iectNManagh

V_y \J

18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
Easi 1H15 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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* NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503^ 906-9200

FAX 420-9210
FAX 924-9290—
FAX 906-92 if

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. W A 9 8 I 0 1

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/9817:46

LCS
2.4-D
2.4.5-TP(Silvcx)
Surrogate: 2.4-DCAA

Chlorinated Herbicides by EPA Method 8151 A/Quality Control
North Creek Analytical - Bothell

Analyte

Batch: 0980213
Blank
2.4-D
2.4-DB
2.4.5-T
2.4.5-TP(Silvex)
Dalapon
Dicamba
Dichlorprop
Dinoseb
MCPA
MCPP
Surrogate: 2.4-DCAA

Date Spike Sample QC Reporting Limit Recov. RPD RPD
Analyzed Level Result Result Units Recov. Limits % Limi t % Notes*

Date Prepared: 9/8/98 Extraction Method: EPA 1658
0980213-BLK1
9/21/98 ND ug/l 0.500

ND
ND
ND
ND
ND " 0.
ND
ND

.00

.00

.00

.50
500
.00
.00

ND 50.0
ND " 50.0

/ / . / 3.40 " 24.0-135 30.6

0980213-BS1
9/21/98 3.33

3.33
2.59

2.54

'3~37~

ug/l 34.0-136 77.8
_34.0-123 163

"24.0-135"" ~30~4~

Matrix Spike
2.4-D
2.4.5-TP(Silvex)
Surrogate: 2.4-DCAA

Matrix Spike Pup
2.4-D
2.4 .5-TP(Si lvex)
Surrogate 2.4-DCAA

0980213-MS1 B809089-03
9/21/98 6.67 ND

6.67 ND
2' 2

0980213-MSD1 B809089-03
9/21/98 6.67 ND

6.67 ND

5.24
5.28
14". 3"

4.97
5.50
16.4

ug/l

ug/l

34.0-136 78.6
34.0-L23 79.2

"2-i.O-l~35 64.4

34.0-136
34.0-123
24.0-135

74.5
82.5
73.9"

46.0

41.0
5.36
4.08

North Creek Ana lv i i c a l - Bothell *Refer to end of report for text of notes and defin\

Joy B Chany/l'i-iAea Manager
'

r A
I ''

'

9j? !20!li Avenue IJ E . Suite 101. Bothell. WA 98011-9508
IL: 1H15 Moiiignine:v Suite B. Spoknne. WA 99206-4776

9-!05 S W. Nimbus Avenue. Beaverton. OR 97008-7132
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NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210
FAX 924-9290
FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfil l
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/9817:46

Volatile Organic Compounds by EPA Method 82608/Quality Control
North Creek Analytical - Bothell

Date Spike Sample QC Reporting Limit Recov. RPD RPD
Analvte . Analyzed Level Result Result Units Recov. Limits % Limit % Notes*

Batch: 0980188 Date Prepared: 9/5/98
Blank 0980188-BLK1
Acetone 9/5/98
Benzene "
Bromobenzene
Bromochloromethane "
Bromodichloromethane
Bromoform "
Bromomethane "
2-Butanone
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon disulf ide
•arbon tetrachloridc
"hlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotolucnc
Dibrotnochloromethane
1.2-Dibromo-3-chloropropane
1.2-Dibromoelhane
Dibromomethane
1.2-Dichlorobenzene
1 .3-Dichlorobenzene
1 .4-Dichlorobenzene
Dichlorodil luoromethane

I . l - D i c h l o r o e t h a n e
1.2-Dithloroethane
1.1-Dichlorocthene
cis-1.2-Dichloroethene
trans- 1 .2-l)ichloroclhene
1.2-Dichloropropane
1.3-Dichloropropane
2.2-Dichloropropane
I . l -Diehloropropcne
cis-I .3-Dichloropropene

k . , , . . . .

Extraction Method: EPA 5030B [P/TI

ND ug/l 10.0
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

.00

.00

.00

.00

.00

.00
0.0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

:.>rlh Creek Analvtical - Bothell Refer to end of report for text of notes and definitions.

Joy B Chanu/l'rAjeci Mana

'J
1S939 120th Avenue N E.. Suite 101. Bolhell. WA 98011-9508
Ens! 1 1 1 1 5 Montgoinerv. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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NORTH
CREEK

i ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

1 FAX 420-9210
1 FAX 924-929Q

FAX 906-92

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Volatile Organic Compounds by EPA Method 82608/Quality Control
North Creek Analytical - Bothell

Analvte

Blank (continued)
trans- 1.3-Dichloropropene
Ethylbenzene
Hcxachlorobutadiene
2-Hexanone
Isopropylbenzene
p-lsopropyltoluene
Methylene chloride
4-Methyl-2-pentanone
Naphthalene
n-Propylbenzene
Styrene
I . I . I .2-Tetrachloroethane
1 . 1 .2. 2-Tetrachloroethane
Tetrachloroethene
Toluene
1.2.3-Trichlorobenzenc
1 .2.4-Trichlorobenzene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1 .2.3-Trichloropropane
1 .2.4-Trimethylbcnzene
1 .3.5-Trimethvlbenzene
Vinyl chloride
m.p-Xylenc
o-Xylene
Snrrof!<ite 2-Brotnopropene

titrroyati.'. 1.2-DCA-d-l

*inrrof>cili': / 'olitciie-dS

Sitrrt>f>til<;. -t-BI'B

LCS
Bcn/enc
Chloroben/ene

.1-Dichloroethene
'oluene

Frichloroethenc

Date Spike Sample QC
Analyzed Level Result Result

0980188-BLKI
9/5/98 ND

ND
ND
ND
ND
ND

5.07
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

20.0 ' 20.1
2H. 0 23.1
20.0 19.0
20.0 19.7

09801 88- BSI
9/5/98 10.0 8.19

10.0 8.70
10.0 8.09
10.0 10.3
10.0 8.59

Reporting Limit Rccov RPD RPD
Units Recov. Limits % Limit % Notes*

ug/l 1.00
1.00
1.00
10.0
1.00
1.00
5.00 1
10.0
1.00
1.00
1.00
1.00
1.00
1.00 (
1.00 ^—'
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
2.00
1.00

800-120 101
80.0-120 116
80.0-120 95.0
80.0-120 98. 5

ug/l 80.0-120 81.9
80.0-120 87.0
80.0-120 80.9
80.0-120 103
80.0-120 85.9

North Creek Analytical - Bothell *Refer to end of report for text of notes and deft,

18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 1 1 1 1 5 Montgomery. Suite B. Spokane, WA 99206-4776

9-405 S.W. Nimbus Avenue. Beaverton, OR 97008-7132
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NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200

SPOKANE • (509) 924-9200
PORTLAND • (503) 906-9200

1 FAX 420-9210
1 FAX 924-9290
1 FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/9817:46

Volatile Organic Compounds by EPA Method 82608/Quality Control
North Creek Analytical - Bothell

Analvte

LCS (continued)
Surrogate: 2-Bromopropene
Surrogate: l,2-DCA-d4
Surrogate: Toluene-d8
Surrogate: 4-BFB

Date Spike Sample QC Reporting Limit
Analvzed Level Result Result Units Recov. Limits

0980 188- BSl
9/5/98 20.0

20.0
20.0
200

19.3 ug/l
22.1
19.0
19.5

80.0-120
80.0-120
80.0- 1 20
80.0-120

Recov. RPD RPD
% Limi t % Notes*

96.5
/ / /

95.0
9r.5

Matrix Spike
Benzene
Chlorobenzene
I.l-Dichloroethene
Toluene
Trichloroethene
Surrogate: 2-Bromopropene
'arrogate. l.2-DC.A-d4
'urrogate: Toluene-dS

Surrogate: 4-BFB

0980188-MSI
9/5/98 10.0

10.0
10.0
10.0
10.0

20.0
20.0
20.0
200

B809089-01
ND
ND
ND
ND
ND

8.10
8.60
7.43
8.71

JU6_
18.7
21.7
19.0
19.9

ug/l 80.0-120
80.0-120
80.0-120
80.0-120
80.0-120

~8~0~0-120 '
80.0-120
80.0-120
80.0-120

81.0
86.0
74.3
87.1
84.6
93.5
709

95.0
99.5

Matrix Spike Pup
Benzene

Chlorobenzene
1.1-Dichloroethene
Toluene
Trichloroethene
Surrogate: 2-Bromopropene
Surrogate: l.2-DCA-d4
Surrogate: Toluene-dS
Surrogate: 4-BFB

0980I88-MSD1
9/5/98 10.0

10.0
10.0
10.0
10.0

20.0
20.0
20.0
20.0

B809089-01
ND
ND
ND
ND
ND

7.98
8.57
7.28
9.89
8^58^

~19T
21.6
19.0
19.5

ug/l 80.0-120
80.0-120
80.0-120
80.0-120
80.0-120
80~0-I20
80.0-120
80.0-120
80.0-120

79.8
85.7
72.8
98.9
85.8
95.5
108

95.0
97.5

15.0
15.0
15.0
15.0
15.0

1.49
0.349

2.04
12.7
1.41

onh Creek AnaKtical - Bothel *Refer to end of report for text of notes and definitions.

Joy 13 Chang. 18939 120th Avenue M.E.. Suite 101. Bothell, WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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tt NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200

SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

1 FAX 420-9210
1 FAX 924-929Q_

FAX 906-92|

Tetra Tech. Inc.
600 University St.: Suite 800
Seattle. WA 98101

Project:

Project Number:
Project Manager:

Bradford Island Landfil l
10022-03
Carlotta Cellucci

Sampled: 9/1/98 10 9/2/98

Received: 9/3/98
Reported: 9/28/98 17.46

Semivolatile Organic Compounds by EPA Method 8270C/Quality Control
North Creek Analytical - Bothell

Date Spike Sample QC
Analyte Analyzed Level Result Result

Batch: 0980182 Date Prepared: 9/5/98
Blank 0980182-BLK1
Acenaphthene 9/13/98
Acenaphthylene
Anil ine "
Anthracene
Benzoic Acid
Benzo (a) anthracene
Bcnzo (b) fluoranthene
Benzo (k) fluoranthene "
Benzo (ghi) pery'ene
Benzo (a) pyrene
Benzyl alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
Carbazole
4-Chloroaniline
2-Chloronaphthalenc
4-Chloro-3-methylphenol
2-Chlorophenol
4-Chlorophenyl phenyl ether
Chrysene

Dibenz (a.h) anthracene
Dibenzofuran
Di-n-butyl phthalate

1 . 3-Dichlorobenzene
1 .4-Dichlorobenzene
1.2-Dichlorobenzene
3.3'-Dichlorobenzidine
2.4-Dichlorophenol
Die thy l phihalate

2. 4-Dimeth\ Iphenol
Dimethyl phihalate

4. 6-Dinitro-2-mcthy Iphenol
2.4-Dinitrophenol

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Reporting Limit Reco\ . RPD RPD
Units Recov. Limits % Limit % Notes*

Extraction Method: EPA 3520C/600 Series

ug/1 10.0
10.0
1 0.0
10.0
20.0
5.00
5.00
5.00
5.00
5.00
10.0
10.0 ^—
10.0 (
10.0 ^—'
20.0
10.0
5.00
10.0
5.00
10.0
10.0
10.0
10.0
5.00
5.00
10.0
5.00
5.00
5.00
5.00
20.0
10.0
10.0
10.0
10.0
10.0
10.0

/-~\
North Creek Analy t ica l - Bothell * Refer to end of report for text of notes and defii,

Joy B Chang. Pfoj t M aeer Y

u
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 1 1 1 1 5 Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S.W. Nimbus Avenue Beaverton. OR 97008-7132
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-NORTH
CREEK
ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

1 FAX 420-9210
1 FAX 924-9290

FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. VVA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98

Received: 9/3/98
Reported: 9/28/98 17:46

Semivolatile Organic Compounds by EPA Method 8270C/Quality Control
North Creek Analytical - Bothell

Analvte

Blank (continued)
2.4-Dinitrotoluene
2.6-Dinitrotoluene
Di-n-octy] phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno ( 1 .2.3-cd) pyrene
Isophorone
2-Methyl naphthalene
^-Methylphcnol
U& 4-Methylphenol
Naphthalene
2-Nitroani l ine
3-Ni t roan i l ine
4-Nitroani l ine
Nitrobenzene
2-Nitrophenol
4-Nilrophenol
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1 .2.4-Trichlorobenzcnc
2.4.5-1 r ichlorophenol

2.4.6-Trichlorophenol
Surrogate: 2-r'l'
Surrogate I'henol-d6
Surrogate. 2.4.6-TBP
Surrogate: \itrobeniene-d5
Surrogate: 2-r'BP
Surrogate: p-Terphen\l-ctl4

Date Spike Sample QC
Analvzed Level Result Result

0980182-BLK1
9/13/98 ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

50.0 32.5 '
500 37.9
50.0 38.9
50.0 40.9
50.0 46.8
50.0 47.1

Reporting Limit Recov. RPD RPD
Units Recov. Limits % Limi t % Notes*

ug/1 10.0
10.0
5.00
5.00
10.0
10.0
5.00
5.00
10.0
5.00
10.0
10.0
10.0
10.0
10.0
20.0
1 0.0
10.0
10.0
5.00
10.0
10.0
10.0
10.0
10.0
10.0
5.00
5.00
10.0
10.0

"""' 40.0-115 65.0 .
IS. 0-1 45 75.8
24.0-130 77.8
42.0-110 81.8

46.0-116 936
63.0-117 94.2

orth Creek Analviical - LJothell *Refer to end of report for text of notes and definitions.

Joy B Chang. Xrojtci Manager V 1S939 I20ili Avenue N.E.. Suite 101. Bothell. WA 98011-9508
Ens; H115 Monujonieiy. Suite B. Spokane. WA 99206-4776

9-105 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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* NORTH
CREEK

i ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200

SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

FAX 420-9210

FAX 924-9290-

FAX 906-92itf

Teira Tech. Inc.
600 University St.7 Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfill
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98

Received: 9/3/98
Reported: 9/28/9817.46

Semivolatile Organic Compounds by EPA Method 8270C/Quality Control
North Creek Analytical - Bothell

Analvte

LQ§
Acenaphthene
4-Chloro-3-methylphenol

2-Chlorophenol
1.4-Dichlorobenzene
2.4-Dinitrotoluene
4-Nitrophenol
N-Nitrosodi-n-propylaminc
Pentachlorophenol
Phenol
Pyrene

.2.4-Trichlorobenzene
Surrogate. 2-FP
Surrogate: Phenol-d6
Surrogate: 2. 4, 6- TBP
Surrogate: Nitrobeniene-d5
Surrogate 2-FBP
.Surrogate: p- Terphenyl-d I -t

Matr ix Spike

Acenaphthene
4-Chloro-3-methylphenol
2-Chlorophenol

.4-Dichlorobenzene
2.4-Dinitrololuene
4-Ni t rophenol

N-Nitrosodi-n-propylamine
'emachlorophenol
>henol
'yrene
.2.4-Trichlorobenzene

Surrogate' 2-/'P

Surrogate: I'henol-d6
Surrogate 2.4.6-TRP

Surrogate Mlroben:ene-d5
Surrogate 2-i'ttP

Surrogate /J- Terphenvl-dl4

Date Spike
Analyzed Level

0980182-BS1
9/13/98 100

200
200
100
100
200
100
200
200
100
100

'"sn.o
500
50.0
50.0
50.0
50.0

0980182-MS1
9/14/98 235

471
471
235
235
471
235
471
471
235
235
IIS
1 IS
1 /(S1

118
IIS
1 18

Sample
Result

B809089-04
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

QC Reporting Limit Recov. RPD RPD
Result Units Recov. Limits % Limi t % Notes*

77.6 ug/l
150
146

83.0
78.3
138

77.3
122
153

83.7
80.0
33.8
40.0
42.2
38. 1
44.9
43. 1

185 ug/l
368
322
185
213
364
189
331
350
209
177

694
8^.3
96. 9
82. 7
101
109

42.0-110
35.0-110
45.0-110
23.0-110
51.0-110
16.0-110
34.0-115
30.0-124
39.0-110
49.0-113
17.0-110
40.0-115
18.0-145
24.0-130
42.0-110
46.0-116
63.0-117

48.0-110
45.0-110
39.0-110
27.0-110
60.0-110
20.0-110
23.0-116
39.0-129
31.0-115
63.0-113
54.0-123
40.0-115
18.0-145
24.0-130
42.0-110
46.0-116
63.0-117

77.6
75.0
73.0
83.0
78.3
69.0
77.3
61.0
76.5
83.7
80.0
67.6
80.0 ^
84.4 (
76.2 ^
898
86.2

78.7
78.1
68.4
78.7
90.6
77.3
80.4
70.3
74.3
88.9
75.3
58.8
74.0
82.1
70.1
85.6
92.4

North Creek Analvtieal - Bothell 'Refer to end of report for text of notes and defin\

Joy B C'hang/l'rolcct AlanagerAig/Project iVlanaeerA

UU "0
1S923 120ih Avenue fJ E.. Suite 101. Bothell. WA 98011-9508
t!;.s; 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9-105 S W Nimbus Avenue. Beavenon. OR 97008-7132
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-NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200
SPOKANE • (509) 924-9200

PORTLAND • (503) 906-9200

1 FAX 420-9210
1 FAX 924-9290
' FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project:
Project Number:

Project Manager:

Bradford Island Landfil l
10022-03
Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/98 17:46

Semivolatile Organic Compounds by EPA Method 8270C/Quality Control
North Creek Analytical - Bothell

Analyte
Date
Analvzed

Spike
Level

Sample
Result

QC
Result Units

Reporting
Recov.

Limit
Limits

Recov. RPD
Limi t

RPD
Notes*

Matrix Spike Pup
Acenaphthene
4-Chloro-3-methylphenol
2-Chlorophenol
1,4-Dichlorobenzenc
2.4-Dinitrotoluene
4-Nitrophenol

N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenol
Pyrene
1.2.4-Trichlorobenzene
Surrogate: 2-FP
Surrogate: Phenol-d6

\urrogate 2.4.6-TBP
Surrogate: Xilrohen:ene-d5
Surrogate: 2-FBP
Surrogate p- Terphenyl-dl -t

0980I82-MSD1 B809089-04
9/14/98 235 ND

471
471
235
235
471
235
471
471
235
_235

" IJ8
118
118
118
118
118

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

167
338
265
152

182
341
170
319
286
201

J47
"62'.~S~

76.4

97.6
76.4
96.6

111

ue/l 48.0-110
45.0-110
39.0-110
27.0-110
60.0-110
20.0-110
23.0-116
39.0-129
31.0-115
63.0-113
54.0-123

To~.o-Ti5 '
18.0-145
24.0-130
42.0-110

46.0-116
63.0-117

71.1
71.8
56.3
64.7
77.4
72.4
72.3
67.7
60.7
85.5
62.6

" 5~3.'2~"

64.7

82.7
64.7

81.9
94.1

31.0
30.0
38.0
42.0
28.0
33.0
36.0
22.0
38.0
18.0
29.0

10.1
8.41
19.4
19.5
15.7
6.55
10.6
3.77
20.1
3.90
18.4

orth Creek Analytical - Dothcll

Joy B Chang, l^rbje^i Manager

* Refer to end of report for text of notes and definitions.

'< £939 I20in Avenue N L . Suite 101. Boitiell. WA 98011-9508
[;is: iiiiSMoiisuoiiie.-, Sime B. Spokane. WA 99206-4776

9J05 S W. Nimbus Avenue. Beaverton. OR 97008-7132
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* NORTH

ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425)420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 906-9200 • FAX906-92|

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project: Bradford Island Landfil l
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98
Received: 9/3/98
Reported: 9/28/9817:46

Batch: 0980401
Blank
Cyanide (total)

JU£S
Cyanide (total)

Duplicate
Cyanide (total)

Conventional Chemistry Parameters by APHA/EPA Methods/Quality Control
North Creek Analytical - Bothell

Analvte
Date
Analvzed

Spike
Level

Sample
Result

QC
Result Units

Reporting
Recov.

Limit
Limits

Recov. RPD
Limit

RPD
Notes*

Date Prepared: 9/10/98
0980401-BLK1
9/10/98

0980401-BS1
9/10/98 0.0500

ND

Extraction Method: General Preparation

mg/l 0.00500

0980401-DUP1
9/10/98

B809006-01
ND

0.0473 mg/l

ND ma/I

62.0-136 94.6

21.0

North Creek A n a l v i i c a l - Bothell *Refer to end of report for text of notes and defu{

Joy B Chang. 1'ri/feclyvlartager
i

'J

18939 I20ih Avenue N.E.. Suite 101. Bothell. WA 98011-9508
Easl 11115 Montgomery, Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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i NORTH
CREEK

! ANALYTICAL
Environmental Laboratory Services

BOTHELL • (425) 420-9200 • FAX 420-9210
SPOKANE • (509) 924-9200 • FAX 924-9290

PORTLAND • (503) 906-9200 • FAX 906-9210

Tetra Tech. Inc.
600 University St.. Suite 800
Seattle. WA 98101

Project: Bradford Island Landfill
Project Number: 10022-03

Project Manager: Carlotta Cellucci

Sampled: 9/1/98 to 9/2/98

Received. 9/3/98
Reported: 9/28/98 17:46

Notes and Definitions

Note

DET

^^J

ND

R

dry

Recov.

RPD

Suspected laboratory contaminant.

Analyses are not controlled on RPD values from sample concentrations less than 10 times the reporting l imit .

Background contamination found in the Method Blank. High spike recovery may be due to background contamination.

Analyses are not controlled on matrix spike RPD and/or percent recoveries when the sample concentration is significantly higher

than the spike level.

The spike recovery for this QC sample is outside of established control limits. Review of associated batch QC indicates the
recovery for this analyte docs not represent an out-of-control condition for the batch.

Analyte DETECTED

Analyte NOT DETECTED at or above the reporting l imit

Not Reported

Sample results reported on a dry weight basis

Recovery-

Relat ive Percent Difference

torth Creek AnaKl ica l - lioihel!

Joy B Chang/Project iVIanacer

f ' U
18939 120th Avenue N.E.. Suite 101. Bothell. WA 98011-9508
East 11115 Montgomery. Suite B. Spokane. WA 99206-4776

9405 S.W. Nimbus Avenue. Beaverton. OR 97008-7132
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"It
RA TECH, INC.

15400 NE 90th, Suite 100
Redmond, Washington 98052
(206)883-1912
FAX (206) 881-6997

O U A 1 MLr PI M 1 IM DOCUMENT

PROJECT NAME — , PROJECT NO.

SAMPLERS: (signature)'

Tt Contact:
•

SAMPLE ID TIME DATE

MEDIA

<D •o
c >-
D ID

5

/log i t K JX- JlOl
-f ' -£ -07

-02
1C

K -a"

RELINQUISHED BY (signature)
" TOTAL NUMBER OF CONTAINERS

RECEIVED FOR LAB BY (Signature) DATE/TIME

RECIVED BY (shhature) RELINQUISHED BY (signature) DATE/TIME CONDITION OF CONTENTS TEMPERATURE UPON RECEIPT

.RELINQUISHED BY (signature) DATE/TIME RECEIVED BY (signature) DATE/TIME REMARKS

RECEIVED BY (signature) DATE/TIME METHOD OF SHIPMENT AIRBILL NO.

Distribution: Original - Lab Copy Yellow copy - Final Tetra Tech Copy Pink Copy - Field File Copy



09/82/1998 14:84 12862339811 EMSL ANALYTICAL PAGE 01

EMSL Analytical, Inc.
Ann.: Carlotta Collucci
Tetra Tech, Inc.
600 University Street
Suite 800
Seattle, WA 98101

2007 SWKUcJdtat Way, Ste 107
Seattle, WA 98134
Hume: (206)233-9007 Fax: (206) 233-90.

Wednesday, September 02,

Ref Number: SE982526

POLARIZED LIGHT MICROSCOPY (PLM)

Performed by EPA 600/R-S3/116 Method*

Project: Bradford Island Landfill

SAMPLE LOCATMH APPEAMMCE

NtjlfASBESTOS

% TVPE % FIBROUS * MOHFOKOUS

8-20-flfrBIL-
ASB-01

ASB-02
SILVER TOP
COATING

•20-98-BIK-
B-02
OFING

Stack
Fibrous
Homogeneous

Silver
Non-Fibrous
Layers* 2

Black

Non-Fibrous
Layers* 2

Teased/Dissolved

Teased/Dissolved

45% Chryewflto

NoneDetactad

None Detected

5% Cellulose

2% Cellulose

5% Cellulose

50% other

96% Paint/Coating

95% Other

6-20-98-BIK-
ASB-03 CAB

Orey/Black

NorvFlbrous
Homogeneous

Teaaed/Crushed 22% Chryaotile 3% Cellulose 75% Other

Comments: For an obviously heterogeneous samples easily separated into subasmoles, and (or layered samples, each component Is analyzed separately.

Layers" refers to number of separable suttsampte.

• NY samples also analyzed by EUAP iaa-1 Method

Lisa Chen
Analyst

Approved
Signatory

•bi i Thutt iwjah"* PIM icuilti cannot
u «1% «r nww dftoctod ctouU tw tated <M»i aimvSEM arTEM. Th» (bow tm np«t raMM only to ma Items

lortBd. Thtt mport may only b* MptMuMd M p«M MDi WHOM t̂ praivt by EM£L Th» aMt« Met mat not b« UMd by »• dtonc » cUMn «mua
•ntefMUxnt by NVLAP nor any agOTay of ttm Untod SMa GauwnrtMin. AH TWtW neon «•«< NVLVBgumu^coKair ertea«on»sianatijr»
tntMM^d I il iMni li in iini|iinanili fin linn m niMiiii Inn i«i|iinailiii|<i)il it) ««|iinli ninl nnil̂ n Injimnt ninii In



Tb
TETRA TECH. INC.

98^7
S^UAIM nc
U H A I IM UP DOCUMENT

ISHED BY (signature) TE/TIME
TOTAL NUMBER OF CONTAINERS

RECEIVED FOR LAB BY (Signature)

TE/IIME RELINQUISHED BY (signature) DATE™ ME CONDITION OF CONTENTS TEMPERATURE UPON RECEIPT

RECEIVED BY (stgmtvrv)

DATE/TIME RECEIVED BY (signature) DATE/TIME REMARKS

M OF SHIPMENT

I
AIRBILL NO.

Distribution: v.., , jl - Lab Copy Yelbw copy - Final Tetra Tedi Copy Plr* Copy - FlBld File Copy



APPENDIX I

DATA QUALITY EVALUATION REPORT

TETRA TECH: FINAL SITE INSPECTION REPORT
BRADFORD ISLAND LANDFILL, CASCADE LOCKS, OREGON
DACW57-96-D0009/TASK ORDER 0010



DATA QUALITY EVALUATION REPORT

Site Name: U.S. Army Corps of Engineers - Former Bradford Island
Landfill, Cascade Locks, Oregon

Laboratory: North Creek Analytical
Bothell, Washington

Contract Number: DACW57-96-D-0009

Task Order Number: 10

Quality Control Criteria Reviewed: Refer to Section 1.1

Report Date: 30 October 1998

1.0 INTRODUCTION

This report summarizes the evaluation of 14 soil samples, including one field quality assurance (QA)

sample, and four groundwater samples, including one field QA sample collected during the assessment

of the former Bradford Island Landfill, Cascade Locks, Oregon, on behalf of the U.S. Army Corps of

Engineers, Portland District (CENWP). Soil samples were collected from 17 through 20 August 1998.

Groundwater samples were collected between 01 and 02 September 1998. The project soil and

groundwater samples were submitted to North Creek Analytical in Bothell, Washington, for laboratory

analysis. The laboratory assigned two work orders for this project, including Work Order No. B808411

for soil samples and Work Order No. B809089 for groundwater samples. A laboratory batch number

was assigned to soil and groundwater samples based on specified laboratory analyses. Table 1

identifies project soil and groundwater samples, including associated laboratory sample designation,

field QA identification, and associated laboratory analyses with cross-referenced QA batch

identification.

Data were reviewed and validated according to the U.S. Environmental Protection Agency (EPA)

guidance document U. S. EPA Contract Laboratory Program National Functional Guidelines for

Inorganic Data Review (EPA 1994). The analytical data review was conducted in accordance with the

specifications set forth in the final site inspection Work Plan (Tetra Tech 1998).



1.1 QUALITY CONTROL CRITERIA REVIEWED

The following quality control (QC) criteria were used for this data review and evaluation effort:

• Holding times • Matrix spike/matrix spike duplicate results

• Laboratory blank results • Laboratory duplicate and control sample results

• Continuing calibrations • Surrogate recoveries

• Field blanks • Practical quantitation limits

• Field duplicate results • Overall assessment of data

1.2 DATA QUALIFIERS

The following data qualifiers are used in this data evaluation report. The definitions are consistent with

EPA guidance document for data evaluation (EPA 1994):

No qualifier - Indicates that the data are acceptable both qualitatively and quantitatively

U - Indicates compound was analyzed for but not detected above the concentration
listed-the concentration listed is the sample quantitation limit. The laboratory
uses "ND" instead

J: - Indicates an estimated concentration-the result is considered qualitatively
acceptable, but quantitatively unreliable

UJ - Indicates an estimated quantitation limit—the compound was analyzed for, but
was considered non-detected

R - The data are unusable (compound may or may not be present)—resampling and
reanalysis is required if verification is needed

2.0 ANALYTICAL METHODS

Analytical methods and references for analyses are presented below and summarized on Table 1. The

analysis of project samples collected during the former Bradford Island landfill site inspection was

performed by North Creek Analytical of Bothell, Washington, a COE-validated laboratory that has



been approved by the U.S. Army Corps of Engineers - Missouri River Division. The chosen

laboratory has performed analytical services for the U.S. EPA Contract Laboratory Program (CLP) and

have established protocols and QA procedures that conform with EPA guidelines and Oregon State

Department of Environmental Quality (DEQ) procedures. Routine analysis of solid and liquid

environmental samples were performed using procedures based on the following EPA and State of

Oregon methods:

• EPA Method 8260B - volatile organic compounds by gas chromatography/mass

spectrometry (GC/MS) (EPA 1996).

• EPA Method 8270C - semi-volatile organic compounds by GC/MS (EPA 1996).

• EPA Method 8081 A/8082 - organochlorine pesticides and polychlorinated biphenyls

(PCBs) by gas chromatography/electron capture detection (GC/ECD) (EPA 1996).

• EPA Method 8151A - chlorinated herbicides by GC (EPA 1996)

• Northwest Total Petroleum Hydrocarbons: TPH Identification (NWTPH-HCID); Diesel

Range Extended (NWTPH-Dx), and Gasoline Range (NWTPH-Gx) by gas chrom-

atography/flame ionization detector (GC/FID) (DEQ 1996).

• EPA 6000 and 7000 series methods/metals by inductively coupled plasma and mass

spectroscopy and mercury by cold vapor atomic absorption spectroscopy (EPA1996).

• EPA method 901 OB - Total and amenable cyanide by distillation (EPA 1996)

• EPA Method Synthetic Precipitation Leaching Procedure Metals - Synthetic precipitate

leaching procedure by Extraction Method 1312 and leachate analysis by appropriate EPA

6000 or 7000 series method (EPA 1996).



3.0 EVALUATION RESULTS

The following sections summarize the data evaluation results for project soil and groundwater samples

collected during the assessment of the former Bradford Island Landfill, Cascade Locks, Oregon. The

QC criteria identified in Section 1.1 are evaluated independently for each sample media (i.e., soil and

groundwater).

3.1 SOILS (Work Order No. B808411)

Laboratory Work Order No. B808411 comprises 14 soil samples, including one field QA sample (refer

to Table 1). The following section provides a summary of the QC criteria review for project soil

samples.

3.1.1 Holding Times

All analyses were performed within the applicable method-specified maximum holding times (EPA

C-

collection for volatile organic compounds by Method EPA 8260B (i.e., EPA method-specified

maximum holding time = 14 days). Positive results for this sample are qualified as estimated (J)

values. Non-detected compounds are also qualified as estimated (UJ) values based on the exceeded

sample holding time.

3.1.2 Method Blanks

No target analytes were detected in associated laboratory method blank samples during the analyses of

project soil samples, with the exception of the metal elements calcium and potassium in method blank

sample 0980293-BLK1 at a concentration of 10.6 milligrams per kilogram (mg/kg) and 17.8.mg/kg,

respectively. The concentrations of calcium and potassium detected in project soil samples is greater

than 10 times the concentration detected in the associated method blank and therefore no qualification

of the associated sample data is deemed necessary.



3.1.3 Field Blanks

No field blank samples were collected or analyzed in association with project soil samples. No

qualification of data is required.

3.1.4 Continuing Calibration

Continuing calibrations for soil analyses were performed at the required frequencies and were within

established acceptance criteria, with the following exceptions:

• Total Petroleum Hydrocarbons— The continuing calibration for diesel and lube oil

range hydrocarbons in samples 8-19-98-BIL-TP1-SS-01, 8-19-98-BIL-TP2-SS-01, 8-20-

98-BIL-TP6-SS-01, 8-20-98-BIL-TP9-SS-01, and associated blank sample 0880788-

BK1 were performed slightly outside the required 12 hour calibration frequency (i.e.,

continuing calibration exceeded specified 12 frequency by approximately 45 minutes)

due to an instrument stoppage. The continuing calibrations were within all other

acceptance criteria and no qualification of the associated sample data is deemed

necessary based on this review.

• Organochlorine Pesticides and PCBs— The continuing calibrations for the analysis of

organochlorine pesticides and PCBs in soil (i.e., QA Batch No. 0880705) were outside

established acceptance criteria for two compounds, including 4,4'-DDT and

Methoxychlor. The responses for these compounds were below the lower calibration

control limit indicating that positive results may exhibit a low bias. Two samples

revealing detected concentrations of 4,4'-DDT, including samples 8-17-BIL-PW1-SB1-

SS-01 and 8-19-98-BIL-TP1-SS-01 were reanalyzed (i.e., within method-specified

holding time). Beginning calibrations were within acceptance criteria; however, the

continuing calibration was again below the established control limits for these

compounds and is the suspected results of matrix effects. The detection of 4,4'-DDT in

samples 8-17-BIL-PW1-SB1-SS-01 and 8-19-98-B1L-TP1-SS-01 are qualified as

estimated (J) values. All non-detected compounds are also qualified as estimated (UJ)

values based on the potential for low bias.



• Semi-Volatile Compounds- The continuing calibrations for the analysis of semi- ^~-
(

volatile compounds in soil (i.e., QA Batch No. 0880681) were within established V

acceptance criteria. However, several compounds in samples 8-20-98-BIL-TP5-SS-01

and 8-20-98-BIL-TP9-SS-01 (i.e., associated blind field duplicate) were flagged by the

laboratory as estimated values due to matrix interference with the internal standard

associated with-the specified analytes. No additional qualification of the associated

sample data is deemed necessary based on this review.

3.1.5 Matrix Spike/Matrix Spike Duplicate Results

The matrix spike/matrix spike duplicate (MS/MSD) results for project soil samples were found to be

within the laboratory-specified percent recovery and relative percent difference (RPD) control limits,

with the exception of the following:

• Volatile Organic Compounds— The percent recovery for 1,1-Dichloroethene was

67.8 percent was slightly below the associated lower matrix spike recovery control

limit of 70 percent for QA Batch 0880906. The laboratory indicated that f~~~'
^- ^rm

1,1-Dichlorothene was diminished in the analytical spiking standard due to volatil-

ization and that the recovery for this analyte does not represent an out-of-control

condition for the sample batch. Based on review of associated batch QC results no

qualification of the associated sample data is deemed necessary.

• Total Metals- Matrix spike recoveries were outside associated control limits for

manganese (no recovery), antimony (low recovery), lead (low recovery), and zinc

(high recovery) in QA Batch 098038. Matrix effects in spike sample 8-19-98-BIL-TP4-

SS-01 are attributed to the relatively poor recovery of these compounds. No

qualification of the associated sample data is deemed necessary based on review of

these matrix spike recovery results.

No MS/MSD sample recovery was reported for aluminum, calcium, iron, magnesium,

or sodium in QA Batch 0980557 due to the high concentrations of these metals in the

spiked sample (i.e., sample 8-19-98-BIL-TP4-SS-01). No qualification to the

associated sample data is deemed necessary based on this result. v_.



No MS/MSD sample recovery was reported for mercury in QA Batch 0980054 due to

the concentration of this metal in the spiked sample 8-20-98-BIL-TP8-SS-01. No

qualification to the associated sample data is deemed necessary based on this result.

• SPLP Leachate- The MS/MSD percent recovery for magnesium and MSD percent

recovery for sodium were above the established control limits for QA Batch 098291.

These results are attributed to matrix interference and sample concentrations which are

higher than the spike level. No qualification of the associated sample data is deemed

necessary based on these results.

3.1.6 Laboratory Duplicate and Control Sample Results

Laboratory duplicate results were within specified RPD limits and laboratory control sample (LCS)

results were within laboratory-specified percent recovery limits for all soil analyses, with the exception

of the following:

• Total Metals- The RPDs for laboratory duplicate sample 098003-DUP1 were outside

laboratory acceptance criteria for arsenic, barium, chromium, manganese, lead,

vanadium, and zinc. The laboratory-specified RPD limits (i.e., ± 20 percent) for these

metals were reportedly exceeded due to the nonhomogeneous nature of sample 8-19-98-

BIL-TP4-SS-01. Accounting for the variability in the sample matrix a less restrictive

RPD control limit of ± 40 percent has been applied for review purposes, as specified in

the project Work Plan (Tetra Tech 1998). A single metal, arsenic, at 58.4 percent is

observed outside the + 40 percent control limit and associated sample results for arsenic

are qualified as estimated (J) values.

The metal sodium was found slightly above the associated LCS percent recovery upper

control limit for QA Batch 0980293 which indicates that positive results may exhibit a

high bias for this element. Based on this result all positive detections of sodium in the

associated soil samples are qualified as estimated (J) values.



3.1.7 Field Duplicate Results

One blind field duplicated soil sample, designated as 18-20-98-BIL-TP9-SS-01 to avoid detection by the

laboratory, was collected concurrently with project soil sample 18-20-98-BIL-TP5-SS-01. The

duplicate field sample was submitted for the same set of analyses conducted on the associated project

sample. Table 2 provides a summary of the field duplicate sample results and associated RPDs by

analytical method. No semi-volatile compounds, organochlorine pesticides and PCBs, or chlorinated

herbicide compounds were detected in either the project soil sample or associated field duplicate sample

(refer to Figure 2). No RPDs were calculated for compounds that were detected below five times the

associated laboratory reporting limit. The RPD values calculated for VOCs included toluene at

19.4 percent and 1,2,4-trimethylbenzene at 106 percent. The RPDs calculated for total petroleum

hydrocarbons ranged from 11.7 percent for diesel range hydrocarbons and 43.4 percent for lube oil

range hydrocarbons. The RPDs for metals in soil ranged from 3.5 percent for magnesium to

71.8 percent for mercury, with an average RPD of 21.8 percent for all metals. No qualification of the

associated sample data was deemed necessary based on review of the field duplicate results.

3.1.8 System Monitoring Compounds (Surrogate Recoveries)

The surrogate recoveries associated with the organic analyses conducted on project soil samples were

within method-specified control limits, with the exception of the following:

• Volatile Organic Compounds— Two surrogate compounds, 2-bromopropene and 4-BFB

are observed slightly below the established control limit in sample 8-19-98-BIL-TP1-

SS-01. No VOC compounds were detected at or above the laboratory reporting limit.

However, the non-detected results for sample 8-19-98-BIL-TP1-SS-01 are qualified as

estimated (UJ) values base on the low surrogate recoveries which may result in a low

bias result for this sample.

• Semi-volatile Compounds- One of six surrogate spike compounds, including phenol-d6

was detected below the established control limit in sample 8-20-98-BIL-TP6-SS-01. No

qualification of the associated sample data is required based on this review.



Two acid fraction surrogate compounds, including 2-FP and phenol-d6 were detected

below the established control limit in sample 8-20-98-BIL-TP7-SS-01. Both surrogates

were detected at less than 10 percent recovery, which could indicate a low bias result

for this sample. Although the loss of acid fraction surrogates is the suspected result of

sample dilution, all acid fraction compounds positively detected for this sample are

qualified as estimated (J) values. All non-detected acid fraction compounds are also

qualified as estimates (UJ) based specifically on the very low acid fraction surrogate

recoveries in this sample.

• Organochlorine pesticides and PCBs- The upper control limit of surrogate spike

compound TCX was slightly exceeded in sample 8-19-98-BIL-TP4-SS-01. No

qualification of the associated sample data is required based on this review.

The surrogate compound TCX was not recovered in four project soil samples, samples

8-20-89-BIL-TP5-SS-01, 8-20-89-BIL-TP6-SS-01, 8-20-89-BIL-TP7-SS-01, and 8-20-

89-BIL-TP9-SS-01. The practical quantitation limit for these samples were reportedly

raised based on sample dilution to account for matrix interference. Both positive and

non-detected results for these samples are qualified as estimated (i.e., J and UJ,

respectively) values based on the loss of the surrogate spike and the potential for low

biased results in these samples.

• Herbicides— The surrogate recovery control limits for project soil samples were met.

However, the reporting limits for two compounds, including dinoseb and dalapon were

raised in all samples due to sample cleanup and dilution. The reporting limit for

dinoseb was reportedly raised.to account for matrix interference and for dalapon due to

interfering extraction background peaks. No qualification of associated sample data is

required based on this review.

3.1.9 Practical Quantitation Limits

The practical quantitation limits, as specified in the project work plan for soil sample analyses (Tetra

Tech 1998), were adhered to by the laboratory with the exception of several samples associated with

semi-volatile organic compounds and organochlorine pesticides and PCBs analyses. For these analyses,



sample-specific dilutions were performed as necessary to address observed matrix effects and/or high

analyte concentrations. No additional qualification of the associated sample data is deemed necessary

based on this review.

3.1.10 Overall Assessment of Soil Data

Overall, the analytical results in Work Order B808411 meet the data quality objectives set forth in the

project Work Plan (Tetra Tech 1998). The laboratory's performance was generally considered good.

The non-homogeneous nature of the sample matrix and elevated concentrations of various organic

compounds and inorganic elements detected in project soil samples contributed significantly to the

variability observed in the QC criteria described above.

3.2 GROUNDWATER (Work Order No. B809089)

Laboratory Work Order No. B809089 comprises 4 groundwater samples, including one field QA

sample (refer to Table 1). The following section provides a summary of the QC criteria review for (

project groundwater samples.

3.2.1 Holding Times

All analyses were performed within the applicable method-specified maximum holding times (EPA

1996). No qualification of associated sample data are required based on this review.

3.2.2 Method Blanks

No target analytes were detected in associated laboratory method blank samples during the analyses of

project groundwater samples, with the exception of the following:

• Volatile Organic Compounds— Methylene chloride was detected in blank sample

0980188-BLK1 at a concentration of 5.07 micrograms per liter (^g/L). Methylene

chloride is a common laboratory artifact and was detected in one of four groundwater

samples submitted for VOC analysis, sample 090298-BIL-MW2-GW-01, at a
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concentration of 5.24 /^g/L. This sample result, as reported by the laboratory, should

be qualified by elevating the quantitation limit to the concentration found in the sample

and reported as non-detect.

• Total Metals— Calcium was detected in laboratory method blank sample 0980557-

BLK1 at a concentration of 0.44 micrograms per liter G^g/L). The concentration of

calcium detected in project soil samples is greater than 10 times the concentration

detected in the associated method blank and therefore no qualification of associated

sample data is deemed necessary.

3.2.3 Field Blanks

One trip blank sample, designated by the laboratory as B809089-05, was submitted with project

groundwater samples for VOCs analysis. Two VOC compounds were detected in the trip blank sample

at relatively low concentration, including methylene chloride at a concentration of 7.91 /ug/L and

carbon disulfide at a concentration of 2.29 ^g/L. Methylene chloride was detected in an associated

method blank sample and is considered a common laboratory artifact. Carbon disulfide was not

detected in project groundwater samples. No qualification of the associated sample data is deemed

necessary based this review.

3.2.4 Continuing Calibration

Continuing calibrations were performed at the required frequencies and compared to the correct initial

calibration with the following exceptions:

• Organochlorine Pesticides and PCBs— The continuing calibrations bracketing project

groundwater samples (i.e., QA Batch No. 0980213) were outside of the established

acceptance criteria for 4,4'-DDT, heptachlor, endrin, endosulfan sulfate, 4,4'-DDD,

and methoxychlor. These responses were above the upper control limit resulting in a

potential high bias for positive sample results. The initial groundwater sample results

were non-detect for all compounds. The laboratory reanalyzed the groundwater

samples (i.e., within method-specified holding times) on 14 October 1998 with results

matching the previous analysis. No organochlorine pesticide or PCB compounds were

1 1



detected in project groundwater samples, and no qualification of the associated sample

data is deemed necessary based on this review.

3.2.5 Matrix Spike/Matrix Spike Duplicate Results

The MS/MSD results for project groundwater samples were found to be within the laboratory-specified

percent recovery and RPD control limits, with the exception of the following:

• Volatile Organic Compounds— The percent recovery for 1,1-Dichloroethene and

benzene is identified below the associated lower matrix spike recovery control limit for

QA Batch 0980188. The laboratory indicated that 1,1-Dichlorothene and benzene were

diminished in the analytical spiking standard due to volatilization, and that the recovery

for these analytes does not represent an out-of-control condition for the sample batch.

Based on review of associated batch QC results no qualification of the associated

sample data is deemed necessary.

• Total Metals— MS/MSD percent recoveries and RPDs were outside established control

limits for calcium and iron in QA Batch 0980557 due to the high concentrations of

these metals in the spiked sample 090298-BIL-MW5-GW-01. No qualification of the

associated sample data is deemed necessary based on this review.

• Organochlorine Pesticides and PCBs— MS/MSD percent recoveries and RPDs were

slightly outside established control limits for aldrin and heptachlor in QA Batch

0980180. No associated compounds were detected in project groundwater samples and

no qualification of the associated sample data is deemed necessary based on this

review.

3.2.6 Laboratory Duplicate and Control Sample Results

Laboratory duplicate results were within specified RPD control limits and LCS results were within

laboratory-specified percent recovery limits for all groundwater sample analyses, with the exception of

the following:
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• Total Metals- The metal calcium was recovered slightly above the associated LCS

percent recovery upper control limit for QA Batch 0980557 because of suspected

laboratory contamination. Based on the LCS upper control limit exceedance and the

potential for a high bias result, all positive detection of calcium in associated

groundwater samples are qualified as estimated (J) values.

3.2.7 Field Duplicate Results

One blind field duplicated groundwater sample, designated as 090198-BIL-MW5-GW-01 to avoid

detection by the laboratory, was collected concurrently with project groundwater sample 090198-BIL-

MW4-GW-01. The duplicate field sample was submitted for the same set of analyses conducted on the

associated project sample. Table 3 provides a summary of the groundwater field duplicate sample

results and associated RPDs by analytical method. No semi-volatile compounds, organochlorine

pesticides and PCBs, chlorinated herbicide compounds, or cyanide were detected in either the project

groundwater sample or associated field duplicate sample (refer to Figure 3). A single VOC compound,

including toluene at relatively low concentration of 1.11 Atg/L was detected in sample 090198-BIL-

MW4-GW-01 but was not detected in the associated duplicate sample. The single detection of toluene

was noted by the laboratory as a potential laboratory artifact. The RPD calculated for diesel range

hydrocarbons was 2.4 percent. The RPDs for metals in groundwater ranged from 0.4 percent for

calcium and zinc to 21.3 percent for iron, with an average RPD of 6.1 percent for all metals. No

qualification of the associated sample data was deemed necessary based on review of the field duplicate

results. .

3.2.8 System Monitoring Compounds (Surrogate Recoveries)

The surrogate recoveries associated with the organic analyses conducted on project groundwater

samples were within method-specified control limits. No qualification of the associated sample data is

required.

3.2.9 Practical Quantitation Limits

The method-specific practical quantitation limits reported by the laboratory for all groundwater

analyses are consistent with those specified in the project Work Plan (Tetra Tech 1998).
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3.2.10 Overall Assessment of Groundwater Data

Overall, the analytical results in Work Order B809089 meet the data quality objectives set forth in the

project Work Plan (Tetra Tech 1998) with good laboratory performance.
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APPENDIX J

LANDFILL VOLUME ESTIMATES

TETRA TECH: FINAL SITE INSPECTION REPORT
BRADFORD ISLAND LANDFILL, CASCADE LOCKS, OREGON
DACW57-96-D0009/TASK ORDER 0010



FORMER BRADFORD ISLAND LANDFILL
VOLUME ESTIMATE

The following estimates of the lateral extent and volume of materials present within the Bradford Island
landfill are based on the areas depicted on Figures Jl and J2.

Estimate of Lateral Extent

50 ft X 50 ft = 2,500ft2

2 5 f t X 7 5 f t = 1,875ft2

75 ft X 100 ft = 7,500 ft2

75 ft X 125 ft = 9.375 ft2

21,250ft2

X 2.296 X IP'5 acres/ ft2

0.4879 acres

Volume Estimate

2 5 f t X 5 0 f t X 8 f t = 10,000ft3

2 5 f t X 7 5 f t X 1 4 f t = 26,250ft3

50f tX100f tX16f t = 80,000ft3

25 ft X 125 ft X 12 ft = 37,500 ft3

2 5 f t X 1 2 5 f t X 1 0 f t = 31,250ft3

25 ft X 125 ft X 8 ft = 25,000ft3

2 5 f t X 1 0 0 f t X 8 f t = 20,000ft3

2 5 f t X 5 0 f t X 6 f t = 7.500ft3

237.500ft3

27 ft3/yd3

8796.30 yd3
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